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Rice hatistics for Bengal, Behar, and- Orma.j 


The information recently published in detail regarding 
the yield of rice, descriptions raised, ciAst thereof, and mode \ 

3 

of cultivation in Lower India, has, it would appear, heei'> read 
with interest by many Membemof the Society and the geper- 
al public. The re(iuest for a tabuhihid statement of such 
inf’'vmation.'has since been brought so urgen+ly to the notice 

» ■ ^ i ' 

of the Council, that it b^is been resolved re-produce it in 
the following condensed form, as a companion to that already 
: given, in Vol. IL, Part 1, (N. S.) pages 25 to’137.’, 
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Note on Sericulture in British Burma; hy Lt.-Coi. I£. A. 
Buowne, Bej^y. Commmioner, Thayetmyo: with a few 
remarks l\ereon.by Capt. Thomas Huttoit, F. G. 8.; 


C. M. Z. S.y Corresponding Member of the Society. 

« 

Concerning the^ period at which and the country from 
, , . „ „ which the silk-worm and mulheri^ 

Introduction of Silk-worm. i I't 

,• were first mtroduiJed nfto Burnfa,* 

* • * • « • * 
inothing certain can be ascertained from the traditicjns of the 

people tliems^ves. IJrom time immemorial the present silk- 

growers and their •fore-fathers Jiave .been engaged in the 

niauufactuse. Neither the^worm nor the raulherry are 

genous, i. e.,‘neither of them arjs found in a wild state. They 

appear therefore to have been imjiorted, and I am inclined to 

agree witli the prevailing belief that th^ were introduced 

by the valley •of, the Irrawaddy from ‘Assam or China, and 

not across the mduntains from India. 


2. The occupation of manufacturing silken Britigh Burma 
is a lucrative one, and ,many parts 

Occupation distasteful. , ♦ i , 

01 the .country are admirably adapt¬ 
ed for it. Tliat under these circumstances the occupation is 
not more extensively followed than it is, is due mainly to 
the Budhistift prejudice against the taking of life. The ma^ 
nufacture of raw silk of the best quality involves the death of 
the chrysalis in the cocoon, an act of impiety \yhich is looked 
upon by orthodox Budliists with horror. The people who 
live by the commission of this sin therefgre are consiiered by 
their neighbours as of * low caste,” if such a term can be 
appropriately used with regard to a pwple who acknowl^ge 
no distinction of caste. The silk-growers live in tillages by 
themselves, and hold but* little social interc6urse with, their 
neighbours rfot* fear of being taunted with* allusions to the 
wicljedness of their calling, fn the ESstera Yoeia ran^e these 
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Cultivation V>f mulberry. 


j)eople, though of pure ^BuiTOun descent, have coHie to Im* 
regarded as a distinct tribe and are called Yabaings or Za- 
baings. 

3. The Burman mulberry (Moras Indica ?) is a thin, 
lanky shrub, throwing out several 
vertical shoo.ts from near the' ground, 

and growing to a height of eight or ten feeti It has no 
flower or fruit, and is propagated by cuttings. After about 
three y^rs, a plantation of mulberry trees ceases to produce 
good and shcculdht leaves, and is then uprooted or abandoned. 
The plant is grown chiefly oij the slopes of hills, but a sinall^ 
quantity is likeunse produced on alluyial soil ty the inAgin 
of mountain streams, where it a})pe«rs to'thrive well, though 
t^ silk product-d in such loealitiqs is inferior to that obtained 
on high land. The Burmans/?all rfc “ Po-tsa-beng” (literally 
“ silk-worm’s food tree.”) I am not aware whether it diftia's 
from the Morus Indica, but have sent some plants to the 
Horticultural Society at Rangoon with the view* of ascertain¬ 
ing its species. 

If the mulberar/ leaves fail, the worms are fetl on the leaves 
of the Bromsonetia papi/riferu, (Burmese jMahlaing-beng) a 
tree belonging to the mulberry family, from the bark of which 
Barmans also make their coarse paper known as “ puralack.” 
IHie leav,e8 of the above two trees are the only ones ev'er used 
to feed'silk-worms upon in British Burma, or at ileast in this 
District. 

4. The silk produced in Burma, though admirably ada|)tc(l 

for the manufacture of the strong 

Inferior qaalUy of silk. . 

' ^ coarse silks ko universally worn by 

the nat^ves of the country, is of a 'very rough and inferior 
description, and would 5 i£ is believed, be almost unsaleable in 
Europe. The European value of a specimen of it was in 1855 
estimated by the Calcutta Chamlier tf Commerce at 5 shH- 
lings or 6 sh^Kngs h pound, or not mucl^^ore than half 
the price whicli it fetches in the local paarket. ,' 
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5. Tn British Burma the manufacture of silk is carried.on 
. in the Districts of Prome, Thayet, 

otatistics of prouuction. , . . 

lienzadah, and Toungoo, and in the 

northern portion of the Rangoon District. The mulberry is 
grown chicily on the slopes of the Yoma range—4he water¬ 
shed bQtween.the valleys of.tlip Irrawaddy and Sittoung. A 
small quantity also is grown on the estetom 'slopes of the 
Arakau range, amb'a still smaller quantity* in the valley of 
the Pairee stream which rises on the Arakan rangb^ The siUc 
producwl here (on the Pairee) fetches a lower price than that 
^rown on the jiigh lands; but the people make a’profit by 
tlie sale of the eggS whicli, are taken across to the silk- 
gi-owing localities on the cast of tlie Irfa\vadd;^^ndf sold tWe. 
The whole of the silk produfeil is used in local manufacture 
None of it, it is bijicvetf, finds its way to the Rangoon 
niifl'ket. , 

From the information I have collected, the following appear 
to be the most pVpminent statistics connected with Sericul- 
t»ire in the Districts of Prome and Thayet, the two northern¬ 
most Districts of Pegu extending on both siSes of Mie Irra¬ 
waddy, from the Yoma range ew the east to fhc Arakan 
mountains on the west, covering "iin area of 5,500 square miles 
and containing a population of 300,712 souls. The numlier 
of persons engjigcd in silk cult ure is 713, of whom* -422 are 
men, and 2!)f women. The number of acres under mulberry 
cultivation is ■152, an^ the •average anmuij out-turn of raw 
silk is,.'),469 viss (I viss=3‘051bs.), or about 9 tons. Tlie 
price of the raw silk when brought to the market| on the 
river bank varies between Rs. 15 and Rs» S t a vnss, and the 
average price is about fis, 20. Thq value of the ivhole at 
this rate will be Rs. 1,09,380, or £10,058. The above statis¬ 
tics for Prome and Tlniyet may be depended upotras tolerably 
awurate, though, as the information is^ obtained from silk- 
growers theAisuves, the ont-Jnrn of silk is ifl-obably rather 
under than over* the marii. 1 have no statistic^* t<j guide me. 
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in estimating the amount of silk pmlucetl in the other Dis¬ 
tricts, but I have travelled through them and believe that the 
following estimate is not far wrong. 

Toungoo probably produces as much as Promc and I’hayet- 
rayo together, and Rangoon and Tbarrawaddy together about 
the same amount. This will make the total ou’t-turn of raw 

s • • 

silk in Pegu amount to 16,400 viss, or about 27 tons, of the 
yalue of £32,80Q ' . , 

Silk is produced also along the Yoma range beyond the 
British frontier in Burma Proper. 

6. Tlie method pursued bv the manufacturers of raw silkt 

in British Burma is rude and care- 

Method of miinnfactiire. , , . ► 

• less m the extreme. All the ]»ro- 

cesSes are carried on in the ordinary; bamboo dwelling-houses of 

the country, which are open tf all (he elements, and geiKTally 

smoke-begrimed and dirty. The worms and cocoons sh&re 

the accomrapdatioir with the fafiiily of the house-owner, and 

live and thrive in close proximity to the place whore the 

eidinary and other domestic oiMsrations of the household are 

carried op. • 

The Japanese silk-worm is said to be of such delicate orga¬ 
nization as to be seriously afffjcted by bad smells or laintt;(l 
air. He certainly must be a much more sensitive insect than 
his Burman Congener, and his life in a Burman hut would be 
a very brief one. • ‘ 

The plant of a Burmese silk filature is simple and inexpen¬ 
sive, consisting only of the following articles :—A number of 
circular flat trays with slightly raised edges. They arc made 
of strips of bamboo, plaited, and are from 2 to 4 feet in dia¬ 
meter ; some neatly made circlets of palm leaves three or four 
inches in diameter} Some strips of coarse cotton cloth; a 
common (looking pot; a small bamboo reel; a round block ot 
w(M)d, ^th handle and axes turning on wooden or bambiyu 
supports, and *. bwo-pronged fork. 

^ The different processes commencingrfrom the the time when 
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the eggs tire laid are as follows r-yTlie males and females 
having completed the procreating pi-ocess, the males ara 
thrown away and the females placed within palm leaf circlets 
on a sheet of coarse cotton cloth, two or three feet square. 
'I'hc eggs are then deposited on the cloth, and as they adhere 
to it the cloth hecomes co<vcred with circular cartoons of eggs. 

. These cartoons when sold, are sold at« the rate of about 
eight for a rupee. • *. 

The moths having completed the laying of. 4;heir eggs^ 
which taies them alwut a day, tli^'y (Ihe-motlis) are thrown 
>.vay. TImj pieces of cloth’ witl^ the eggs are wrapped up 
and l?ft to thems6lves.« About the eighth day the eggs are 
hatcluKh: the cloths afe theit o])enwl andr worms begin to ap¬ 
pear. As the worms, tiny ||ittle black specks* emerge, tliby 
are swept by a feather^off tfie elath on to a tray. The worms 
clirig tenaciously to the cartoons and cannot be shaken off. 
Tlie feather-brushing operation, though rough, does not ap¬ 
pear to hurt tlifcnf. The produce of one circular cartoon will 
more than till one large tray 2 or 3 feet in diameter w’ith 
worms when full grown. The w'prms are* hatched in the 
morning. In the afternoon they fed with finely chopped- 
up pieces of the tendercst mulberry leaves. This goes on for 
four or five days, when the worms become torpid, sleep for 
2 !• boui-s, and shed their skins. They then become vti^eious 
and I'equirc jdfnty of strong leaves, lleyond being plentifiilly 
supplied with food, the^ receive bqt little care. Very little 
attention is paid to clcanlines.s. They live and thrive on 
heaps of eji'creki and refuse leaves, and they bear handling of 
the most rough and reckless description, heipg scraped up in 
hundsful and tossed abouS in a w.ay which looks most danger¬ 
ous to their delicate frames. 

Their only enemy appears to be a kind of bl«e-T)ottle Hy^ 
wllich, when a tfay is exposed, alights for a second, purfetures 
and lays its feggs on the body of a worm. * /These worms 
becon^e unhealthy, and are generally *picked out and thrown 
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down tliroiigh the bambeo flooring to the fowls which lie in 
wait for them below the house. If such worms are allowed to 
make cocoons, the fly eggs develop in the chrysalis and spoil 
tile cocoons. To protect the worm from this fly, the trays are 
generally kept covered with a cloth. 

Tlie silk-worm’s existence Jasts'about 30* days, during 
which period he <’jecomcs torpid and moults four times. 

_ When “ ripe,” or ready fo commence cocwiiing, their colour 
changes from a bluish to a pinky white. The ripe oik's arc 
then picked out by the lumd and thrown in heaps on to a 
small tnty, in which they an conveyed to the cocooning traif^ 
This is a large sized tr.ny, 3 or 4 fiet in diameter, within 
which a Ireig ribbon of plaited 1/amboo, a couple of inches 
wt&e, is wound round and round y-ith its edges on the flat of 
the tray. The worms arc tliLii taken up in handsful and scat¬ 
tered with as little care as if they were so many grains of 
corn over the tray. They grildually find their places and 
then spin their cocoons, attaching them to the walls of the 
plaited bamboo. 

^Vhilaitthis ojieration is going on, the trays arc covert'd 
with a tdoth. The cocoons are generally yellow; some few 
are pure white. In 21 bom's the cocoons are com|)leted. 
They are then torn away from the tray and placed in baskets. 
In twp Or three days those cocoons from which the best silk 
is to be reeled are taken out and placed iu a pot (the family 
eookiifg pot) of water, which is<illovv'ed to simmer over a slow 
fire. Above the pot is placed a pair of cross stickfi from 
which a, bamboo reel is suspended, and beside the pot is a 
wooden cylinder turning on a trestle. Some filaments of silk 
are caught and drawn out of tin pot, run over the bamboo 
reel, and fastened to the cylinder. 

• Then theweelcr (generally a woman) with an iron fork in 
one baud and the handle of the cylinder in the other, keifps 
catching up the filaments in the pot with the fork and reeling 
.them on.tip ^he cylinder. Tlje thread produced is coarse and 

f V 
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dirty, and brings with it from the pot bits of pupa and otlier 
refuse, all of which goes with the silk on to the cylinder. 

Tlie silk in the pot having been exhausted, the denuded 
grubs are taken out and fried in oil; they form a savoury 
addition to the family dinner. > 

Those coeodns wKigh are left to produce moths are ready in 
about eight days. The moths are then •formed. As they 
emerge they are i)ut.into large trays and keptithere for a day,. 
. during which time the coupling process goes on.* •The maleg 
haviiyf been thrown away, the females are aiTanged on a cloth 
before described to lay their eggs. * 

A toarse and inferioa kind of silk is reeled off the cocoons 
which have been allowed* to cohac to maturity.. This jjilk 
fetches only third of the p|ice obtained from those cocoons 
which are reeled whilst tlfe chaysalis is still in them, but as, 
by this process, the sin of taking life is avoided, it is preferred 
by some who are niore attentive to the duties of religion than 
their neighbours. • 

The length of the different stages making up the cycle of 
the JJurman silk-worm's existence is^as follon'% : • 

Eggs ... 8 days, oi; 11 days in cold wfather. 

Worm ... 30 „ 

Cocoon ... 8 „ 

Moth ... 1 ,, 


Total ... 47 days 

• 

From the completion of the cocoon to the appearance^of the 
worm therefore‘there are only 17 day* in the hot'^j'eather 
and 20 days in the cold weather. Thm is altogether too short 
a time to allow of the Burman species being conveyed to 
Australia (by one stage at least) with any hope^of%ucce^. 

7. The chief'merit of the Burman ^ilk-worm appears to 

I,nprovo«.ent o/«lk manu- ^ its extreme hardinesi as compared 
I fiuture in Britwh Buiuin. qjthcr spc^ies. "VV'hetlier the 
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coarseness of its silk is inhtrcnt in the nature of the worm, 
or is due to the rough and careless manner in which it is 
treated, my limited knowledge of silk manufacture does not 
enable me to say. There certainly appears to be room for 
improvement ijs far as concerns the manufacture of silk fitted 
for the European market. tt^he|:her the manufacture of such 
silk would piiy the-growers la'tter than the manufacture -of 
, the coarse stuffithey now produce, I can .hardly siiy. Ibit any 
,recommen(kitions for the improvement of the present system of* 
silk culture made by a person having a cojiijM’tent koowledg** < 
of the subject, would not the wasted on thy Ibirinun silfT 
growers, providetl such recopimcnd;i<i(tns were at afl fea- 
sij^le. • , ‘ ‘ 

The silk growers are quite rei\dy to adopt any measures, 
whether by the introdnetion of new .breeds of silk-worms or 
the improvement of their machinery, which may Im expAeted 
to he profitable. * 

Thayetmyo ; 

1 ^ik*^Augv»t^\ 870. 

Remarks hy Capt. IIuiton, 

« 

P&ra. 3.—T doubt if the mulberry tree is the Morns 
ludica, as doubtfully stated, because it is not the character 
of that species .to be “ tiiin and lanky, throwing out several 
vertical shoots from near the ground and growing to a 
heigh^ of eight or ten feet. 

Morns Indica rof the North-Western Provinces, the leaf of 
which Mr. Scott recognized, gro.w8 straight up in one stem, 
ahd becomes a sturefy tree of from 25 to 30 feet high ; it is 
a fine, handsome, wide-spreading species. Besides which, it 
bears both flowers and fruit, Tlie notion that mulberry trees , 
after .three ^cars eea^ to produce good and shcculent leaves 
and is then to be u|>rooted avd ahariUoned, U simple nonsense,' 


Horace A. Browne, 

Deputy Commissioner. 
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founded 'ittpoa some wise crotcKet of the people! At thrpe 
years old the tree produces no fruit, because it has not yet 
arrived at maturity ! Silk produced on the banks of streams 
is always inferior to that fi’om drier soils j the tree requires 
a moderately damp soil, but not a watery one. 

“ If the mulberry' leavtes fail, the worms are fed on the 
leaves of tlie Broussmeiia papyrifera, a ^ree belongiDg to 
the mulberry farnU};.” This is a nbvelty, fior hitherto no , 
.proper substitute for the mulberry leaf has beo» found j it 
, may eventually prove to be a discovery of some importance, 
*.j^id tlie Society should lose uo.time in procuring young 
j>v.intf and the set'da of .the tree. 

Bara.Ay .—-No really gooef silk can be'expected from Burj^a 
while the worms are subject(|l to sueh vile ti’catment. 

I am much inclined to tlfink tiiat the sptwies here described 
is n«t to be found among those domesticated in Bengal, for first, 

I kn<jwofnos|)ecicsthatdepositsitsovain rings; wide strag¬ 
gling circlets afe <rften formed by the moth confining itself to 
one centre and describing an irregular circle with its oviposi¬ 
tor ; but more generally speaking, thp moth nltwes about and 
scatters the eggs widely over the eloth or paper. 5. terror 
when in health has some propensity to deposit the eggs in 
^•ings, but not with such regularity as that described. 

Again, we lajrceive a difference in the stated fact (1i%t at 
tlie season ofi forming the cocoon “ the colour (of the 
worm) <;banges from a bluish .to a pinky white.” Out B. 
fiirluiioiiiS is the only worm that assumes a bluish or leaden 
hue, but 1 never witnessed any change to pinkish white. 
It is a curious fact that* the Burmese method of winding 
a long strip of plaited bdmboo, a co^de of inches wide and 
coiled round the tray like the main-spting of a watch, is 
precisely that which I many years ago adopted for *the use 
of •B.mori, and* found ifc*to answer with les*s loss of silk,* 
better than any other method. ^ t 

, “The cocoons,are generally yellow;*some few ^re pure 
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ivliite.” I’his, however, ds often the case with B.'frrfor, /!. 

Sh/t'Uih anti some olliei's, ami allbrtls no j'nniml on which 
to estiiblish a species. Onh' prtHiuve it anil we will soon 
“ divuljre his name and family." The method of rt'elinjf 
is far too 4'omi)lieated and scientific for my old brains. 

Here is an intimation that the einpty cocooits can be reeled, 
a fiict whielfl forflnerly mentioned, though I could not theji, 
and cannot even now, retnember the source.of my intbrmation. 
The difficulty of reeling these consists in the liglitness of 
the cocoon when free of the.inipa causing it to be cqnstantlv 
drawn up out of the basin,., but this might be jwevented 
inserting a few large shot into them.., The time given trom 
thseggto maturity is 17 days; the time taken by B. mori 
at Jfussooree, though I doubt I? that species would thrive in 
Biiima. T.his, however, is settled by there being both 
s'unmer and winttT crops, so that tlu* species is eitliM' a 
bivoltine or polyvoltine. 



Hfport ou Ihe gemimiion of the VegeiMe anA Flower Seeds 
‘imported hg the Soeletg in 18(5!), Ig John Scott, Esq., 
Ciirnfor. of tlgi Rogal Botanicul Gardens. 

T send you, in a tiilnilar fuvin, tho results of the second 
sowings ot your imported seeds, to which I hnvc added, for 
•the sake of comparison, a column for those of thetwal sowings^ 
in thg rainy season. The comparative results are interesting, 
indicating the diflerent power# of the various Seeds to 
resist* under .similar.conditions,^the elleets of the rainy season; 
as also those kinds, wifh reafly good seeds, which^docot real¬ 
ly germinate in that season. | 

1 may note the general i<*sull.s»: Laudreth’s vegetable seeds 
in the first trial, germinated on an average oO per cent.; in the 
second, il per cent. only. \*ilmorin’s afiotded 53 and 15 
per cent.; and Carter’s 11 and 31 per cent. The deterioration 
of the American seeds is remarkable, and presents a marked 
contrast to those of the French aipl EngliMi, whicji have 
belli very eipially' aHected; in the, one ease the gorminative 
faculty is reduced by 8, in the other by 10, while in the 
American, it. is reduced by the high percentage of 23. 

Again, with regard to the flower seeds, I find that the^ger- 
minalion of Vitmorin’!? in the first sowing is, on an average, 10 
licrccnt.; in the second, 0 per uent. ;.Carter’s, from 2 to I-per 
cent.; thds in both eases affording very different residts from 
those which I had the idcasure to submit to you last year. 
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Pens, Vcitch’s pcrtoftiou 

20 

■i 

2 

„ Danie'i O’Rourke 

20 

d 

(i 

„ Bati’s Wonder 

20 

10 ! 

5*^ 

„ Cliampiou of Kiigkiiid .. 

20 

1 , 

8 

HednJUn’s Im]>erial 

20 

10 

(> 

„ IMueess Royal . . 

20 

15 

8 

„ McLean’s Wonderful ... 

20 

a 

a 

Civss, Triple-curled .. ... • ... 

20 

IS 

1 

Beans^ French 

20 

» 

17 

Mustunl, Wiite ... 

20 


10 

> 

Carrot, s'electcd, Scarlet 

20 


17 

Cabbage, Inipro%'ed, Ri-d Dutch 

20 

1 

13 

.Ouiou, \Vliito Spanish 

20 


7 

„ Italian Triple 

f 

20 


6 

Brocoli, early White 

t 

20 

7 

15 

Turnip, Orange Jelly . 

20 

20 

20 

Asparagus, Oiaiit 

20 

4 

10 

Beet, Carter’s long Red ... . . ■ 

20 

12 

12 

Squash'mixed, American 

20 
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10 

l^adish, mixed. Turnip ‘ 

20 
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12 
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Oolnry, Nfunclicitter, Whitfi ... 

20 




• 

. 

• 

Luttiiw', No(iiM>litaii, Cabbagi' ._ !.. 

20 


1 

^.'auliflowiT, Carton’s dwarf Mninotli 

20 

IS 


• . 




bc«t«curlo(l 

20 


5 

la-tluco, (barter’s (Hant, Wliitc & Co.’s ... 

80 

• 

■ 1. 

Knol Koli! 

1 

20 


8 

Tolal 

540 

164 

221 

• • 

O.vutek’s Floweb Seeos. 




Ni'inesirt iHcnilw... 

50 

• 

m 

... 

Cimn'avitt, sploiulul hybrid 

• • 

50 

• 


Tiavcnder ... ... .^. 

50 



liCptosiphon hitcus 

50 



Moscuibrvantlu'iimra, finest mixed 

50 

• 

... • 


JJartoneiv aurea ... 

50 


1 

• 

Fmlinau^a einincus 

• 50 
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Hollyhock, fiiu'st pvizo 

50 

13 

1 

• 

Kutocni Oriigtensuiiui ... . i...^ 

• 

50 

15* 

• 

... 

Lupimis Dmmetti superlius ... ^ 

60 


1 

Viobi coruutu 

50 


f.. 

lyoiuopsis elegans ^ .... 

.50 * 

... ^ 
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Urownllia, tinoat mixed 

50 



Convolvulus Alaurltanieus 

50 



Iiinuiii jri'a'ndifloruin 

50 

•> 


liliiHluntlie Jliiii^leai 

50 

... 


C'hr\-santliemnm, li'vjre tlowored 

50 

1 


ColioDa sraiideiis ... 

'• 



IiamUKi, inixiHl variefratwl, various 

5 

j 

• 1 

Xasturtion, Kiiifr of Ttim Tlmmb 

s. 

a 

i 

... 1 
i 

■t 

TiiipwoUim Lolibiammi, ttiiest mixeil 

o 


2 

Total 

1 

870 

;u i 

1 

17 

VlLMOKIS’S VliUKTAllLE SfcEDS. ! 


i 

i 


IVa, Bisho^)’s, loiijr pod dwarf 

20 

Id 

It 

„ Dwarf, blue Prussian ... 

20- 

u 

15 

„ P»inco Allsjrt, extra early 

20 

12 

15 

„ Kuclle Micbanx 

20 

It. 


„ Claniart, late 

20 

18 

20 

• 

„ Douhle-blossoni, bounce 

20 

12 

10 

„ Knight’s, tall marrow, . 

20 

5 

18 

* pwarf, green marrow 

20 

6 

5 

Carr jpd over 

ICO 

01 

100 
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• 

• j 

i 

a 

5 

1 

g * 

§1 
•n 0 


i 

'■ft ** 
o o 

• 30 

c 

Kl 

I 

0 

.1 s 

i-i 

0 s 

* • 

]Wi^t£)mar<l ... , 

160 

91 

106 

ViLMOttlS’S V]SOET.\BI,E SEEili.— 

-{coilcld.) 




Roans, Flagooli't', long, early white 

! 

*20 

16 

• 

19 

„ Bagnonet, black, six’ckliHl 

1 

'iO 

•16 

20 * 

Ksparsigns, Grunt Dutch 


20 

14 

It 

• 

Taimito* lai^o ml * 

1 

20 

17 

20 

.. ■ .. ■... 

1 

2 .a 

• 

V. 

Gcttiur, white Paris cos 


20 

1 


• 

Siiu*.h, vcgetahle marrow 

.. i 

20 

12 

17 

* 

Marjorum sweet ... 

i 

.. * 
! 

20 


3 

Cauliflower, halt'early, Pans ... 

•• I 

20 

1 

9 

Cucumber, green long prickly 

j 

10 

7 

10 

Jtadish, long scarlet 

i 

• 1 

•» 

iT 

14 

Beet, dark-red (Crapaudine or rough) 

.. 

20 

•’ 3 

6 

Celery, putple giant solid 

.. 

20 

7 

7 

Onion, white early silver-skin 


20 

• 

i 

3 * 

• • 

Artichoke, green globe 


20 

i 16 

1 

6 

Mclou, uii-jed ... 


.10 

i 3 

! 

10 

CabUige, sugar-loaf 

.. 

20 

12 

8 

Carrot, loug, rctl Suj-rey 

• 

20 

1 » 

3 

Thyme ^ 


20 

• 

7 

Turnip, early white Ihit Dutch 


20 

11 

• 

1 ** 


Total «... 

• 

5-40 

212 

4 

: 28a' 

• 

• 

/ 

" “W* 

• 

1 

I 
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Jieport OH the. i/armiuaiioH of 



Vit.M()Rrx’s FtowKit Skkds. 


Krysimum IVtnmskiMiium ... 

, oo 

Aster, Frimeh; extra fine, mixed 

C ^ • 

; 50 

Chrysiintiiemum Tndienni, mixed 

' 50 

rhlox Dnimmniidu,mixed ... 

50 

TmiieiV sexifrjiga..." 

i 

■ 50 

Pe^niii, liylnid, mixixl 

50 

Cniendidu, dnuUe 

.50 

I’ortulaea ('ntndi flora, mixed . 

50 

t 

IIeart.'eiis<‘, iiii.xed 

50 

Sacet William, mixed 

50 

ISnlsitm, CamelUu, tlmvered, double mixed 

50 

Nicrember(tia f'rutesifeu.s 

.50 

Verbena, hybrid, mixed 

.50 

Amarantbus, bicoloro, ruber ... 

.50 

Obelisehria piUrbcrrima 

.50 

Convoh'ulus tricolor, mixed ... 

.50 

Gilia tricolor 

50 

Salpiglogsix, hylirid, inixeil ... 

* 

50 

C • 

Zinnia, elcgaiia, doublcxidlted. . 

50 

Cobiea scandena ... ■ 

5 

• « 

—— 

Total 

055 


I 


In 


i 

i 

I 



2 


12 

8 

!1 


4 

1 


81 




i 

f 

! 


:< 


1 


■ r 


a 


I 


*/ 


! II 
2 

12 

:i 

i 

I 20 

i 

1 

t 


2 


»!l 
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No. of Seeds 
sown. 

§ 

.1 

J 

Qenumation on 
previous sowing. 

LANDKKTH’s VKaSTABLK ij£KI>S. 




• 




IVus, Chuuiplou of Engkiyl ... 

.20 

9 

18 

,, Tall Hugar ... 

20- 

• 

> 19 

• 

19 . 

„ Advauciir ... ... ^ ..! 

20 

U 

17 

jyiiite inarro’w-tiit 

20 

• 

1 

20 

„ Ext^ra Early • ... ...» . ... 

20 

14 

17 




V 

„ Bishop’s dwarf, lajiig potl 

1 

19 

„ Tom Thuuib 

20 

15 

18 

„* Early frame , 

20 

18 

20 

„ Blue, Imperial 

20 

8 

18 

„ Royal, dwarf, marrow-fat 

20 

9 

19 

„ Wliiti', marrow-fat 

• 

•20 

2 

• 

20 

„ Black-eyed,marrow-fat... .... • 

20 

*15 

• 

IS 

leans. Large Lima ... ..f 

20 

B 

IS 

„ Scarlet runner 

20 

Bl 

16 . 

„ Red Freiicl^ ^ ... 

20 


‘ 14 

„ Caulirtower, Early Asiatic 

20 


11 

• 

„ La^ 

*20 

3 

14 

Jahlwge, Dnimhrod, Savoy ... 

20 

14 

• 

18 

„ Red Dutch, fo? pickling ^ ... T.. 

20 

2. 

2 

„ Early York ... . . 

20 

0 

• 

10 

• 




f 

Carried over t.. 

40p 

158 

321 


/ 



• 

.... 













20S 


Hfiliorl Dit f/i*- ijerminaftoit «f 


r 

S 

_ a 

• U 

t 

•f. -■ 

i 

1 

2 ? 

*3 5 
» 

s « 



c 

i-s 


'A 



Urouirlvt ■ ■■■ ! 

1 

UM) 

l.'.S 

.121 

faVIHiUM*^ Vpf.KT\KI.K SkKU^.—| 


i 

1 


C:il)l)ii!Ji'. Kaily Siiu'iir-lortt' ■ i 

l»l» 

1 

12 

Urwii'niriiiii-ViM)Uil ... j 

2(1 


12 

1 

„ I'arV j 

2(» 

1 

"»?■ 

Iji-ttHi-i-, nliiti'oos 1 

20 



,, Ditti), UdV'il ■■ • 1 

20 

1 


\ 1 

Tunii|S Abi’Vilrt’ii ■ j ■ j 

2('t 

10 

20 

Karlv Diitrti, whiti'Hat • j 

20 

2 

20 

» 

(SoMi-n rurnip 

20 

11 

0 

„ .\VhiU‘Tiiniip 

20 


15 

(VltTy, wliiti'folUl 

20 

•t 


„ Ufil iSdUA ... 

2(1 

2 


Railiih, Scarli.t turiiii) r(H)t<al . 

20 


i 

Paisley, Curled ... 

20 



WhiU* ... 

20 

18 

u 

Carrot, long Oraiigo 

20 


5 

« , 

„ Early lioni ..< 

20 


10 

Asparagus, larg.. imrple-top .. 

20 



Onion, Jargo VcDow Stni.sbnr^ . . • 

20 



Artielioie, large globe “ 

20 



, t 9 




Tuinuto Tilduu ... '' ... 

20 


1 

• • 

Carried over 

t 

SOO 

208 

153 
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' . 

!• ^ 

Germination. 

§ i 

|g 
•c §'• - 

H 

O 

'S. 

• 




• • Bronf?lit l^l•w•a^d 

800 

208 

4.53 

• 

* 



IjASuiikth’s V^eoktaui.b Seeds.— (eutiehl.) 




• * *• 

• 



•Cres-s curled, or PqiiM'r Grass 

20 . 

,18 



• 

• 

• 

limK'oli, Purple* CajH* ... •••• 

20 


(5 

■ •• , 

Afk, London 

20 

• 


• 




Sa;;e .. ' . . ,■•. 

20 





• 

\ 

Basil, .8weet 

2»* 




20 

10 


• 




Beet,*1011}; ml 

20 

li 

6 

• 

Cneninla’r, early frame 

;• 10 

I 

2 

8 

Wator-moUm, Mouutahi s\ve<‘t 

i 10 

1 

2 

4 

Squasli, Marrow ... 

i 


2 

„ Huldjanl ... . 

10 

1 

• 

t 

6 

'(otol 





980 

201 

485 


— 

-.. 

1 < 


KOVAI, IJoTAXu'Ar, liAitDKjts;^ ^ ^ SCOrP, ^ 

lUh ^cemhr, 180 '.). ) 






Report 071 the Gerniimtiort of the Vegetable and Vlmer Seede 
imported by the Society in 1870; by John Scott, Esq., 
Curator'of iJ^ Royal Botanic Gardens, 

I 

c » * ^ 

I enclose a taljular statement of the resiilts of my trial 
sowings of your vegetable and flower seeds. The results 
show the h’gh quality of the seeds, and though a few (as, 
shown in'the tables) failed on the first sowing during the 
rains, in-a subsequent trial, I have got all to germinate, so tha^. 
should you have complaints from Members, the fault lies not 
in ^he seed, but in the bad management of those who fail, 
should there be any. ^ 

Wth Novetnher, 1870. 



EGETABLE SEEDS, 









FLOWER SEEDS. 


J^porl OH the germinuthm 'of 



12 * 






I Fiioir Mkssrs. I F^om Mes^k^. r Fkom Messrs. 
ViLMOKix, A>-i>KiErx, & Co.| D. Lam^ketii & Sons, i Laa\. &omxek, to. 
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3 

• C * lO 

■M • l> , 

■p.v;iiiiinui.iS 
j'> '"iV 

•4* lA 

. -n.ttos • 
«1>*>S 30 'ON 

• • • 0 

<N •»! 

• 
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0 

Q : oh: 

^ »o 0 ^ 

5 
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• 

• 
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0 
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20 
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20 
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pH 
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’ 1’*'*^ JO *ox 
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0 

• 

18 

•n.uos 
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20 
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20 
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VEGETABLE SEEDS.— 


^14 l^eport mi the .gemimtimi of 


j 

i d 
' 

OS ^ 

tf ^ 

39 • 

s * 

» a 

s' « 

Pu ^ 

< 

oox 

A 


'{u^ninuuni^ 
spoflg io -ojjt 

pH 

•HAWW 

Rp,\>^ JO -OX 

8 ' ’ ■ ■ 

'a H 

S5S 

1 § 
'•'pj ■ 

p 

■ 

8 

^ s?' ' g g a 

t 

‘po^uuiuuod 

n>^^s 'OK 

■i 

*!L\VOS 

spdt^s JO ‘OX 

: CO ' N CO 00 

pH pH pH 

© o o o 

. ^ 01 (M CH 

d 

o 

BO M 

a g 

39 H 

33 H 

U A * 

‘§5 

1 

> 

s 

pH 

08 

08 

. 

•patiraimjaS 

spaas jo ’ON 

: : ?»©::: 

pH pH • . . 

11.W08 

spoag JO -ox 

: o o : : : 

•• ©j ©i : : - 

• 

« 

« 

1 

1* 

1 

Beet, Blood red 

^ • 

„ Perpetiial Spinach ...* 

^ „ ^Cattell’s selected, dwarf red 

Basil, Sweet 

Basilla,Alba ... ^... 

Beans, Bagnolet, black speckled ... 

„ Flageolet, long early white 

„ Scarlet runner 

„ Large Lima... 

„ Bed French... 

• 
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f Report m the geniinutm uf 



g* 

ii 

A 

a 

& 




1 


4 

1 



• 


o 

s 


1 

i? 

3 


,a 


y 



j' 

,o 

s 

t 

1 

3 




d 

U 


■ \ 


>1 

•§ 

u> 

I 

O! 


*3 


J 

3 


.23 


Carrot, lonff red, Srirroy 
„ Early horn ... 





Intermediate 
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VEGETABLE SEEDS.—continuetl. 


i?eport on tie germinallon of 


[ •p.i^nmuu.v? 
I s{KMi,< JO 




' •jiojKiiim.i.irf I 
SlWOi^ JO MX ! 


! spaos JO MX ; 


j •jluBiiniia.i;! | ^ 

1 spas J'> '"X I 

1 -U.ttOS j 3 


£• !5 IS #5 ^ 


age 
•s ^ 
§ ? ^2 


Keindes, Carnea 









Oiliun, white early, sUrerskiii 
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lieport on the germh^alim of 





















Queen of dwarf 


Veyetable and Flower Seed-i. 


^21 



Spinagc, Flanders, vcr/lai^e 







VEGETABLE S VAl\)S,.~coHalwM. 


liepori on the yeminaiion of 
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cc 
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•ILttOS 




O 



o 

o 

spoos JO -ox 



• ~ 



94 


n 






5 

o 

t. 


• 8 


cc 
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! '; 




•pojmitnuofl ! 


00 



<x> 
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o 
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Spa.'M^ JO ‘O.*^ j 
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1 

— .. 






— 

— 


a 

I 




11 
» 


n 


1 

1 


& 

•J 

H 

A 

c3 

4^ 



i£i 

1 


1 


Yellow Aberdeen 







Orange Jelly 
Celery, white Dutch 
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* Heporf m the gemitiQUon of 

FIiO\tER SEEDS. 


FiiOJi irns.sH!!. Jj.vn', So.\i.vi:ii, & Co. 
TroiHPoIum, Tiill, Mihi'd 
Bulsaiu, chirii'i*. 

Viola od(>iiita 
l.avcmlor ... 

Li^iue, nK.xcd ... 

EutiH'a inultifiora 
Mipionottc 
Wallflower . 

Larkspur, Double Geruian luixed 
Clarkia, mixed 
fliantbus Dampie¥i 
PortulacB,'mixed ... ... 

FbOJI MeS 8KS. VllMOWN, Anduiepx, & Co. 
Scabious! dwarf mixed 
Ncmuphila insignU 
Luptnus Cruickshankii 
Sweet Pea, mixed 
Obelktcaria pulcbcrrima 
Saliii^Iossis, hybrid mixed 
^Pot marigold. Nankeen aslourcd ... ,. 

MignoneiJbe, large flowered 
Verbena hybrida, mix^ ... „ 

Sehizanthus dpuuus grandifloms ouulatna 


V- 2 

" * 
d 
.S^ 

tfi 2 

/. fe 

I'-" 

1 

10 

1 ? 

10 

4 

20 

1 

50 

2 

20 

1 

50 

None 

50 

1 

50 

Noue 

25 

.. 

10 


JO 

„ 

50 

5 

50 

37 

50 

None 

20 

7 

20 

6 

50 

None 

5rf 

S 

60 

30 

60 

17 

59 

1 

60 

30 






VegetMe and Flmver Seed'S.* 

PLOWEE SEEDS.— 


325 




ii 



S . 




JO a 

^.5 

100 






'A 

>5 to 

• 


Prom Messrs. Vilmorin-, Andbiefx, & Co.— 

eonld* 

’ 



^ * • 

^rowcllm cluta, blue ... 

60 


1 

30 

Phlox Druiiijnoiulu, tnixud 

60 

11 


22 

• 

P'^rtuhica j^raiidiflora mixed 

50 

1 


2 

• 





Kiiioea viscid» ... • 

• 

50 

25 


50 

French Asters extra flue, mixed 

. 

.50 

1^. 


^8 

Whillavia jrloxinioides... 

50 

Koiic 



• 

IdtiuD^p'Hudiflorum ... 

.50 

1 

2 ! 

4 

Hearts-ease, mixed ... ... • 

50 

.3 ' 

j 

6 

• p 

^limulus eupressus h^hridus, mixed 

50 

4 j 

8 

Daisy double 

50 

27 : 

54 






Result ok Experimental Cultivation in the North- 
“WESTEiiN Provinces ok the American James River 
^' lltc)J.vlA Tobacco Seed; commi’nicatem bv the (!o- 

VEUNMENT, XoRTM-Wes'tERN PROVINCES. ' 

Fmu (he Olfii-iiidiu/ Seeirlar)/ (o (he . Ilpaiuh of Rerenve of 

* . 

(he ^orfh-}Vex(erii Pruriucen, (o (he Ofkialhuj Sem-, 
tarpto the Oorere/iieiif (f (he yorth-U'esteni Proviucee, 
(liifed AKahahiul, the 11//^ M»!l, I's/O. ^ 

Sir,— With rofeiviico to (iovcrnnvMit Order, No. 88, date<l 
llLh Jiiijo, ISOh, Roveiuie l.)e[>aiTiiienl, 1 am direeled liy the 
Board of Roveiuie to submit,.for tlu^ information of His 


SuperinteiuLnt, Bdtaiiioil (-iiinE,‘i 
North-Wciitfvu ProviMci'>. 

Collet tors—So) I arm 1 [xxir. 

Meerut. 

Aura. 

Ciiwi>iiiire. 

Fnrruekabtiil. 


Honor tlie Lieuteiiant-tJo- 
vernor, an absti let 'it the 
' reports received from the 
Oliieers liofed in the mar- 
<>in, ou the experimental 
eullivation of American 


James River Viry’inia Tobacco during' the year iSti;.). 

■i. His Honor will olworve that the experiments, thoiio-'i 
conducted by Otiicers who were sure to give them a lair trial, 
hav§ nut, on the whole, proved sneettssful. 


■ 

Abstract of Ile))orts on tfie resuit of the experluieiiliit cull lent iou, 
of Aoierleau Jumeu Hirer Tobueeo Seed, 

Superiiitenxlent, Botanical (raideirs, North-iresteni Prorinees, 
No. dated ^th Norcidjer, 1SGJ--Sbitc's, that the .seed 
having Ik'CU received.,tbb late, was not put into tlie ground at 
t\ie usual season. The leaves are therefore small, but their 
flavour seems* excellent. *, • , 

A sample.of thb tobacco leaf submitted by the Superin-* 
tendent was^orwardtd to the Collector of Allaluibad by the 
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Board, with the request that he would obtain the opinion of 
tlie tobiicco dealers iu the city. 

The Collector, in reply, reports, that the tobacco dealers are 
unanimous in their opinion that the leaf is tasteless and not 
likely to be in deinaiid in the market. • 

Collector, SelMmuporg, No. Undated 21.«^ March, 1870.— 
Itepods, that he sowed all tli • seed «upp]ietlhim, ‘ at dillcrent 
seasons of the year/ loit iione ffcrmiiialed. • 

• Collector, Meerut. No. 28, dated N-ird March, 1870—States, 
that tlie +>eed was distrilnitt'd to three different parties in 
J^innary. They have all reported that not a single seed 
"•ermfliafed. 

Collector of Agra, ICo. 87, dated\tli Ayiril, 1870.-»-T}ic leed 
sown in the Taj and Rainha<jli "ardens, did not germinate. 
Tin ('.illector liiinself tj'ied tTie experiment iu his own garden. 
'I” ■■%ei.! ger niii.ited and came up freely after one or two 
■sowing- He sees no reasoli wliy the eftltivation of the 
\ lerle n Jam * R.'ver tohaeeo should not succeed iu the 
LSortli-Western Proviiiees. It is in the subsequent manufac¬ 

ture of tlie raw material that there is failure.* 

Collector, Caioitiore, No. 2K), dakd 'loth April, 1J^70.—The 
st'cd did not germinate very freely^ though sujheient came up 
tj collect sv-eds from, the Bazar people will not give any^ 
better price for it than for the country tobacco, and defiraeiate 
it unfairly, tliifColleefor thinks, because it was not manu- 
facturtMl professionally. • , * 

Collector, Fnrnickalmd, No. 200, dated 20M April, 1870.— 
The Collector promises to rejiort the result of the experiment 
after the tobaeco»is manufactured and sold* • . 

Collector of Fnrrnckalia%, fCo. HI i!,jlated Vith June, 1870.— 
The Collector states, that half tolah was sown on nine biswes 
of pueka clay, \Vas watered fifteen times, and weeded^ five 
tiiirtbs. The yiclfl was 2 maunds, •! seer^ 12 chittacks, of 
which 21 seers were refuse. ,The tobacco ^as sold for 
9 llupecs. 



2^8 Tmher Trees and useful Plants 

Prom C. A. Eijjott, Esq., Offlciaiing Secretary ta tlie Govern¬ 
ment of the North- Western ProvinceSy to H. Rivkit- 
Carnac, Esq., Cotton Commissioner, Central Provinces 
and the Berars, dated Nynee Tal, the 21#^ July, 1870. 

Sir, —In contimiation of this office letter, No. -87, dated 
nth June, 1869, I am direetwl to forward, for your informa¬ 
tion, copy of an abstra<tt of the reports received from the 
several District Officers in the North-Western Provinces, 
gfiving the result of the experinnmtal cultivation of the 
Americijn James River Tohaceo seed. 

2. It will be observed that there seems to be no difficulty 
in growing tlic plant;, but that there is no (leinaud in the 
market for the tobacco pi'oduced from it, and this is probably 
due to the fact that its manufactvre is not well understood. 

8. As far as present experiments snew, this tobacco^ caiv 
in no way compete as to market value of produce with the 
tobacco gi'own from country seed. , 

List of Timber'^rees and useful Plants of the Ilazareebanyh 

Zillah forests } eommuifimled by M. CuAeDR J. Dliiaixe. 

Acacia Arabi<yi, Wild. (Hahool, babul .)—This well known, 
common, and useful tree does not seem to do well in tliis 

c ' 

parttof the country, and all those found here and there seem 
to have been put down by some of the villagers, and along¬ 
side bf the Grand Trunk R'.'ad by the Dei)artnieut, Public 
Works. Th(! bark is used for tanning and nuMliehie. The 
gum is identical with gum arabic, which issues from the trunk 
and tfiick branch.es. The timber seldom is allowed to grow 
to a large size, and is used for cart u heels, axles, building 
pt'irposes, &e., being of a fine grain and tough. Its leaves 
hatched I’p are used by shepherds and placed on sores of 
sheep and goats for the purpose of killing alt maggots. 

2. Acacia’ Catechu, Wild. {Khair .)—This tree is I’eally 
wild and fopud aim jst everywhere. The wood lining strong. 



229 


of the Ilazareebmgli ZiUah Potash. 

• 

close-graiucd, hea vy, and hard, is»us«l for axles, pestles, pins, 
enishei*s for suo:ar-eane, and oil-mills, and out of the heart of 
it the /cut or khatu is made and exported to Europe for dyeinj» 
and medicine. (See Aj>rieultural and Horticultural Society's 
Journal, new series. Part IV., volume 1., pai^e 399, for mode 
of preparihfy the cutch of.commerce, from the Acacia cakv/iu.) 
In the cold weather, gum issues from its trunk .by itself, in 
the shape of large, bubbles, »cry traiisparent, and its adhesive 
. properties arc eqjial to that of the gum araT>ic., ^ 

'fhe branches are cut down in the beginning of« the rains,* 
and made use of as fences. * 

3. * Pentaptera tomentosa (anin.) —This useful tro<‘.is found 
all over, the foiost. Bark—dark, s’ougli, and longitudinally 
furrowed. The leaves are made use of for siHi culture, the 
eaterj)! liars of Anlhcnea pajJiia readily tak(! to it. The timber 
is reddish, tough, strong, durable, and heavy, seldom or never 
attacked by white-.ants, and njade use of for,general purposes. 

'I'he bark is tist^l by dyers and a white kind of gum is to be 
had from it by making incisions on the tree. 

4. Grishia toiuentosa, Rox. (J)hovui// ilar^/a.) —A^'ery com¬ 
mon, and found especially along the creeks and holes in the 
jungles. Wood useless. Has a ^ very handsome *ap])earance 
when in blossom, and its red flowers (dhoway) arc made use 
of as dye, and 1 hear medicine. Elowers procurable frpm Feb* 
mary to end iif Maroli. 

5. Casearia tomentosa, Ilox. (Cheela berry ySmall 

ti*ee ; wpod used as fuel only. Tlte fruits are gatheral, pound- 
e<l, and put in tanks and sm.nll streams tor killing fishes. 
They are supposed to eadse the water tt^bc unwholesome by 
being thus poisoned. Shnooth greyish bark ; leaves‘narrow 
and dark gi-een. Procurable from t’e'bruary to end of April, 

6. Cassia fistula {amuUm, bimdur hr, hmditr hfee.) —I’he 
Indian laburnum, found •abundant in the forest. The timber 
is strong, close-grained, reddish, and is made use of for bouse 
building, &c. 
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The bark is used by dyers ; the pulj) of the fruit is used as 
medicine. Bark—smooth and very light grey ; Howers yel¬ 
low. Fniit proenrable from December t(» Kebruary. 

7. Butea frondosa {parras dfiuk .)—Very eomim)n wood j 
used for fuel only. Leaves given to bnfl'aloes during' the hot 
weather when nothing: is to he had. On its hrahehes the 
Coccus lacca Mac insect) is found. Bv making- incisions, a fine 

' ^ ' •/ o • 

dark-red gum issues similar to gum kino, and used a.s an 
astringent medieine, and for dyeing. Its flowers, which are 
procurablo'in rebruary and ^larch, are used by dyers. (Miar- 
coal is made out of its branches for making gun])owder. 
Fibre is made out of the roots and made into strong roife. 

8. Buchanania latifolia; llox.' [Pettir, chccruujce tfi-e.) — 
Very common. Dark bark, tesselatcd by furrows, into small 
quadrangular pieces. Sometimes -the Autkertea pttpkia eater- 
pillars are fond of its leaves. 

Bark used by dyers and tanjvTs. The kernel of it's fi uit, 
ckeeroujee, is sold and used in eonfi'cliouerv I hear an oil is 
extracted from it. Fruits—.small, black, are sold in the 
bazar. ,, 

A beautiful clear gum is ])roeurable by making deej) inci¬ 
sions on tbe tree, found to resemble the Bussoora gum, but 
superior in its adhesive properties, similar to the gum acacia. 
(See Agj'icultural and Horticultural Society’s Proceedings of 
18th fifovembex’, volume I., part III., for rep.trt given by 
Messr§. R. Scott I’homson and Co., of Cahmtta.) The An¬ 
ther aa paphia is often found on tliis tree in its wild state. 

9. Couoearpus latifolia, Rox. (JJhow, dhotda, dkuori.J — 
Handsome tree. Smooth light gi’ey lairk, very common, a 
well knbwn silk-worm feeder. Timbex'—strong, and ixscd for 
naves, axles, cnishers for sugar-cane and oil-mills. Leaves 
used by tanners. A beautiful white gum issues by itself fr<jm 
the thick branches and trunk. -. 

10. Bassia latifolia, Rox. (Mohwa, mowa .)—A well known 
commoh tree,^^d foupd in all the adjoining hilly districts as 
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well as here. The fruits or flowers’ aft collected from Feb- 

niarj’ to March, before which period all its leaves have frllen. 

Wine is made out of its fruit, and in that case the refuse is 

given to female buffaloes and cows which cause them to give 

a larger quantity of milk, and also given to pigs and other 

animals for fattening them.* Eatan by all classes of natives 

when collected from the trees and dried ; • some'boil it and 

eat it with rice, others fry it, and some even ea* it raw. The 

(tees are let to the ryots from 6 annas to 1 Rupdb for one 

year. Tlioir produce vary from half to 2 maunds, pucka, per 

tree ; but most part of the trees are divided amongst the 

ryots of the villages' on which tl\ey stand, and their amount 
• * • ^ 
is included in the yearly rent. The people* cmploj^Qd t<5 gather 

the fruits or flowers generally get from half to one-eighth of 
what they collect; half qf their gathering is given them when 
the fruit is just falling and in small quantity, and one-eighth 
when they fall plentifully. About the beginnihg of May, the 
new leaves make their appearance, and by the end of the 
month the seeds are formed and collected up to about the mid¬ 
dle of June. Oil is extracted from them. Tlie process is 
described in the Agiicultural and Hoi^ticultural Society*s Jour¬ 
nal, volume L, new series, part IV.,*from pages 394 to 397. 
Tlie flower is very heavy and kept in large baskets eaSieA^daily, 
which are made to contain from 10 to 80 maunds each. Tl»ey 
arc sold from 14 ‘maundS to 3 maunds, cutcha, per rupee. The 
cutcha maund is equal to 24 Calcutta bazar scor% * 

The oil is sold very dear, 24 to 3 annas per seer. 

Oil-cake up to tliis time found of no value, and not sold 
about here. • 

The bark is very aslringent.and used ip gargles. Wood- 
strong, hard, reddish. Trees not allowed to be cut. By mak-* 
ing deep incisions around the tree, a kind of white niilky gum 
cmmes'out, but of tS> use. Found on dry yocky^ and high 
spots. • • / • 

ll. Oiospyros tamentoaif {kaitid^ cAeercheiree, tfnMu allies^ 
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I —Very plentiful about'this place, especially on the bills, but 
made use of only for building purposes. Cannot stand rain 
when cut down. Not used for fuel, and the heart wood, 
which is the real ebony, not made use of here as in Monghyr. 
The fniit is globular : has a sweetish, astringent, and un¬ 
pleasant taste. Sold in the* bazar 20. for the pice. Leaves 
sometimes used a..! dishes by natives. 

12. Schlcichcra trijuga. Wild. (Koisoom, gosam, gansam )— 
Common'and plentiful. The lac insect (Coccus laeca) is found 
on it. Red, hard, heavy wood, used for sugar-cane and oil- 
mill crushers, naves, axles, &c. Rruit sold in the bazar. 

13. Shoroa robusta (sakooa sal.) —A well known common 
tree, found in abundance all over the jungles. A Well known 
silk-feeder. Leaves are also used for dishes; bark for tanninar 
and by dyers. Wood—good, strong,.and durable, made use 
of for general purposes, close-grain even fibre, and of ibddish 
colour. Bark smooth—secoml best timber in India. A resin 
or ral (dhoona) exudes from its bark, ' which is used by 
Hindoos in their temples as incense, and gener.dly collected 
by the lower classes of natives. 

It. 'Semecarpus amteardium (bhagloon.) —^The marking- 
nut tree, very common; smoothish ash-colour l^ark. Wo<xI— 
soft, white, aud valueless. The wood is not even burnt. Out 
of Its nuts, ink is made, and said to be given to elephants as 
medicine. The oil extracted from it lias a very disagreeable 
smell, and if .any one should expose himself not only to the 
fumes of the oil but to the smoke of its wood, the whole 
body swells and remains so for days. (See Agricultural aud 
Horticultural Society’s .Tournal, volume I., new series, part 
IV., page 398, in which the method of extracting the oil 
from the nut is fully detailed.) The oil is put to axles, and i» 
a very gbod.preventive against white-ants: it is not sold; each 
one prepares the .quantity he requires. The reddish pulpy 
stuif, which is belo\v the nut, is eaten by natives. 

loc‘ Aeiutia spGciosa (mis .)—Hardly ever found in the 
deep'forest, \>.!t sdems to grow on good, even ground. Grows 
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voiy fast; smooth, dark bark, and tridg-spreading. The, heart 
ot the wood is dark heavy timber, durable and not attacked 
by insects—recommended for railway sleepers—gum oozes 
from its trunk, but not collected. 

lb. Ficus Indica (bur, bhout, bargad.) —^The Banyan trey 
is well known td all, and found almost very near the villages 
as well us in the jungles. The wood is made into hill-cart 
(sagur) wheels, whicji ^re in three pieces, and last, generally. 
Wo years. Mortars and plates or dishes are also tn^de out of 
it, and_ I nnulc once a sugar-cane mill out of a thick? branch, 
which has lasted two years already,^and will last four to five 
years iftore, if taken care of, and not allowed to remain in the 
mud or exposed to the ^-ain. * Its leaves . are here eaten by 
elephants, but could be made use of in a more profitable way 
if the sjiccies of Anthercm wht) feed on its leaves in Assam 
and Gkiehar was brought from there. The milky sticky stuff 
which comes out from its branches is mixed with peepul 
milky stuff, and bird-lime is made out of it with oil. The 
lac insect (Coccus htcca) is said to take to its Pwmgheiy^ike 
\\\c)iarras, (BaUa frondosa); but no one seems to take that 
trouble. . 

] 7. Ficus religiosa (peepnl.) —^i^^ot common in tfie forest. 
Till timber, leaves, &c., is niiwle use of as the Banyan tree, 
(Ficus fuitkiij tlie Bombyx religiosoe of Heifer, is said* to feed 
on its leaves, bift are not known here. The lac insect thrives 
well on this tree. ^ • 

18. Ficus gloraerata —This tree is fouml 

gcneridly on the sides of rivers, creeks, and damp places in 
the forest, as well,as near the villages. % . * 

The fruit is greedily e.at?n by bears^ monkies, and even by 
men, who make curry, &c., and even eat it when perfectly 
ripe. 

I tnadc (sfiginO'liill-cart’iHieels out of it, but * although* it 
does not readily decay under water, it does not 'seem to be 
ever cut doAvn but,for fuel.* 
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19. Kcus infectbri£\) (pankur^ pakur .)—Of very little use, 
seldum cut do^vn, but for fuel, and no use is made of its 
roots—worthless tree altog'ether. 

20. Melia Azadiraehta, Azadirachta Indica fnim, neem .)— 
This wefi known tree does not seem to he wild, but found 
planted in the villages. With the exception bf its leaves, it 
is never taken notice of or ever cut down^ No idols are 

P. 

manufactured^out of its bitter wood as_in Bengal. 

21. Carasa carandas (karonda .)—A shrub common J1 
over the'forest. Its fruits are collected and sold, and out of its 
branches temporary fences are made—wood useless. 

22. Terminalia bellerica. Box. (Baheera, buhair,'-mpralo- 
latus .)—iA largo tree with' bark tessela'eed by longitudinal and 
transverse furrows and cracks;—very common. The fruit is 
collected about February and March and used for dyeing and 
tanning. They are, when green, eaten by cattle. I am not 
aware that the. tree is ever cut down but for fuel. 

23. Terminalia chebula, Retz. (Ilarr, knrray Wi/raholans .)— 
To'bc fc"nd almost everywhere. The fruit is collected and 
used medicinally and for tanning pnrt^oses, and proenruljlc 
from June to end of Jujy;. Timber of not rnuc.v value. Ink 
is also made out of its fruits. 

24. Emblica officinalis, Gaert. (Onrah, ave'da, aiiihi, myra- 
holans .)—A very common ash-colored bark and found ail over 
the forest. Wood of no value here, although it is said to be 
durable under water. 

^ t: 

The leaves and fruit are used by tanners, and the latter for 
ink manufacturing, and I am given to understand used medi¬ 
cinally. It is gathered about Jantiary and |Pebruary—greedi¬ 
ly eaten by cattle, and men as wdil. I hear pickle can be 
made out of the fruit, which is its principal produce. 

25. Bombax heptaphyllum, Cav. (Semal, seemhul .)—A very 
coinmon tree, and has beautiful showy red ‘flowers : it has an 
enormous buttressed trunk. Timber cut down for planks, and 
canoes are ,ni|^e o^t'of the tree itself. The flower is eaten by 
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the buifuloes. About February *and March, an astringent 
gum exudes from the bark and is collected and used for 
diarrhoea, &c. Its silky cotton is collected yearly, and the 
man who does it, keeps one-third of his collection for his trou¬ 
ble, and the remaining two-thirds are given to , the right 
owner of the ti*ee (landholder.) ^ 

26. 'Tamanndus Indica, Z. ftmli.J —The tamarind tree is 
found only in tlio villages. Those met witli^in the jungles 
•must have been put down. The fruit is its princi^l produce,. 
used for food and medicine. * * 

The timber is finely-vemed“, ha^, heavy, and strong, and 
is applied to varicrus uses for making naves, clod-crushers, and 
used in. sugar-cane anti oii-milfs. * 

CTo bokcontinued.) 

The GAunENEu's Note Book, No. 13. 

Hinte for the snccesKful cultimlion of Hy^inths and other 
JiulOe m 'fikiilta ; by Akchibald KogVus, Esq. 

T'- ^ bulbs ought to reach this country bj^ the middle of 
f y - her. .and sliould 1)0 at cnee planted in flower-ppts, fiUed 
iih a mixture of leaf-monl?l, sand, and eomnibn gardei^^ 
earth T have, on sctkiuI occasions, had bulbs sent out fron% 
England by parcel ].K)st, in a loose bag, each bulb wfupped iu|j 
a separate pieoe of water-proof cloth, and they have always^ 
arrived in perfect order. As soon as the first green ghosts^ 
show themselves above ground, the flov/er ^lots should be| 
covered dimug the day with bell glasses, or inverted lamp 
shsules, liaviug the socket* ends well corijed, and should be 
kept dining the day clos»to the north wall of the hoitse, so 
as to get no sun. After sim-set, the glasses should be removed, 
and the plants cxiiosed to the dew and radiation until seven 
or-tight o'clock,on the iollowing moniing. .If the flower 
shoot is slow in rising out of the bidb* after making its 
appearance, its growth mg,y be *accelerat<jl bj^ standing the 
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pot a few inches deep iiicwafer. ]Jy the above means, I have 
been very successful with liysicinths, and have got one tulip 
to flower; and the same treatment applies tHpuilly well to 
narcissi and jonquils. 

Alipore, %^th March, 1870. 

On the propagation and culture of ornameutal Sh riibx, Climheru, 

Creeperu, Perennial plants, and Fruh tree,^, hg meims of 

lagers, 'dirkion of roots, hid ding, ball graft, iS'c., during' 

the ruing season. 

{ 

The preparation of the following papers has been suggest¬ 
ed, <is a companion to the i^iper on the-propagation of shrubs, 
&e., by niCiiiiYs of cuttings, (Journal Part 1, A’^ol. 2, new 
series,) and will prove useful in‘oxtending the culture of such 
kinds given in the lists, which either do not seed, or cannot 
be depended on if raised from fjeed. . '' 

Selected list of S''mbs and Trees capable of pinpUga^ion bg lagers, 
duisti,ir (f roots, and goalies, {ball grafl^ during the 
raing season. 


^llamaudif neriifolia 

• ... By layers. 

I^Amhcrstia nobilis 

... ,, la 1 elh. 

^Vstrapeea VA'allichii 

,, layers. 

^um]i)usa, of soils 

,, division. 

^lljunjelsia, of sorts 

„ layei-s. 

iCatesboea spinoSa ' 

„ layers. 

Cerbera fmtieosa 

„ layers. 

Crescentia cujete , 

... . „ layers. 

CrjqitOmeria Japonica 

... „ layers. 

Cupressus, of sorts 

... „ layers. 

Domlieya, of sorts 

... „ layers. 

Erybhrina) of sorts 

• • ••. }> layere. 

Filicium decipiens ' 

... „ layers. 

Frandscea, of sorts i 

' • t 

• ... » liiyers- 
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/Gardenia lucida 

.By layers. 

Ginora Americana 

)} 

layers. 

Hpx Paragnayensis 


layers. 

Ixora, of sorts 

» 

layers. 

Jiic([uinia rnscifolia 

fy 

layers. 

Jasminuni, of s'fn’ts 

• 

jy 

layers. 

J uniperus, of sorts 

yy 

layers. 

Lagerstroinia Indicp*; 

% 

yy 

layers. 

^Lemonia spectabilis 

yy 

layers. 

Magnolia, of sorts 

yy 

layera and Rooties. 

1 

1 

n 

yy 

layers. 

Mussftnda frondosa 

yy 

layers. 

Myrtus communis ... * 

yy 

.layers. 

Nerium odorum 

yy 

havers.* 

Olea fragraiis 

yy 

layers. 

Oleit myrtifolia 

yy 

layers. 

RoTuleletia punieea «... 

yy 

laj’^eys. 

Swietenia mabngoni, (mahogany) 

yy 

lay(^. 

^’alauma pumila 

yy 

layered-. 

Seleded list of jhwerin^ Plunk easih/ propagated hj layering 

grafts ami dicision of roots, dvfiug the rainy s^son. 

A loysia eitriodora 

By layers. 

/Anemone Japonica 

yy 

division, *. 

^‘BiEhmeria nivaa • 

yy 

division. 

Chrysanthemum, of sorts 

yy 

• 

division. , 

Crinum, of sorts 

yy 

divisidn. 

Dahlia, of sorts 

yy 

division. 

Euphorbia jaapiini flora 

yy 

lilj'era. • 

Gesneria, of sorts • 

yy 

division, * 

Gloxinia, of sorts 

• • 

yy 

division. 

Hydran gea, of sorts 

yy 

division. 

Busselia, of sort* 

yy 

... , 
division and layers. 

Solidago canadensis 

yy 

dfvisioiK 

Verbena hybrida^ • ••• 

yy 

•^vision. ^ 
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Viola odorata, sweet vio^ot ... By division. , 

Bulbs ... „ division. 

Ferns ... „ divi.sion. 

Roses ... w budding, gra/Ttinjif,and 

layering. 

SeleHed lid of creeping and climbing PJanU capable of being 
propagated hg ^^|rafling, dkUim of roots, lagering, hmUing 


Allamanda, of sorts 

By layers. 

Akebia quinata 


division of roots. 

Argyreia, of sorts ' 


layers. 

Ari§tolochia, of sorts 

99 'J 

, layers. 

Asparagus raeemosus 

99 

division of roots. 

Bannisteria lauribdia 

99 

layers. 

Beaumontia grandiflora 

(1 

99 

layers. , 

Bignonia, of sorts 

99 

layers. 

Bougainvillea, of sorts 

99 

layers. 

Ccesi.lmnia Wi 

99 

layoi-s. 

Ceropegia Garden 

99 

layers. 

Chrondrospermum den tat um 

99 • 

layers. 

CombretuM, of sorts 

99 

layers. 

Congea tomentosa 

99 

layers. 

Cryptostegia grandiflora 

99 

layers. 

Daleehampia Madagascarcnsis 

99 

layers. 

Echites, of sorts 

99 

layers. 

Frederickia GuHelmi 

99 

layering or grafting 
on Bignonia stock. 

Gloriosa Buperba 

99 

division of roots. 

Hiptage madablota 

99 

layers. 

Jasminum, of sorts 

99 

layers. 

Lbnicera, of sorts 

99 

layers. 

Mpefadyena (Bignonia) uncinatii 

99 

division of roots. . 

Manettia eonUfolia 

99 

layers. 

Parsousia coryinbosa • 

99 

layers. 



Climbers, Creepers, 

Passiiflora, of sorts 
I’etraea volubilis 
nuniba<yo uapunsis 
I’oivrea coccinea 
Poivrea graiuliflora 
llliyiicospei'Hium j'asnii^joides , 
ilonpellia grata 
Sti'pbanotis grand iflmsi 
<^rigmapbylloii i)crijilocif«lium 
'J’lK-oni^a, ofsorls 
Tliiiiibergia, of sorts 
I'aoiiiT liuvigata 
Wistcria-siiionsis 


Perenninl planis, 239 


% 

• layers. 


layers. 


layers. 

}> 

layers. 

)) 

laycr.s. . 

}i 

layers. 

a 

layi-rj. 

}} 

'layers. . 

}i 

layers. 

3) 

layers. 

V 

la yers. _ 

i’t 

layers. 

• 

layers. 


I'ld of Fniil Tixcx cnliable of jiroiKoiatioa l,i/ lai/eriiiff, 
iirafl'niij, aad ljmhl'ni!i. 


A|>pl('s, (I'ynis Hialdis) 

A vocadopcar, (IVrsca gratissima) 
B'lur, (Zizypbos jujuba) 

Jbiel, (.'Eg-k niarmelos) 

Hanana, (Musa sapientuni) ... 
Hullofk’s lieart ,.(Auo))!h ivti<!ulala) 
(’lu-rinioyer, (Anona olicriinola) 
C'itron, (Citrus media) 

Cuslavd-ap])l(!, (A noua scjuatnosa) 
Fig-, (Ficus earica) • . . 

(J raiiadilla, (Passillora cdulis),.. 
(riiava, (Psidium) ... , 

.iamw)ol,. (Jainbosa alba) 
•Kuroiida., (Carissa caraudas) ... 


]»y layers. ^ 

„ layers and-.w.-.-''..''' 

„ biiddiiigii on eoininon 

. bac-r stock. , 
j, g-ralling- on common 

liai-1 seedlings. 

,, division of roots!. 

„ layers. 

„ layers. . 

„ grafting- * on see<Ning 

cil roll and g-ootie.s. 

„ layeiis. 

,, layers. 

„ ’layers. 

„ layers. 

„ layers. 

„ layers*. 
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I^omoiij (Citrus linioiiiutti) „ ffrartingaud bmldiiiffon 

Time secdlin/cs ami 
gooties. 

Litclice, (Ncphclimn lichi) ... By gooties, 

LiniC; (Citrus acidtv) ... ,, grafting and l)ndding 

■ on liriic seedlings and 
' ^ by gootics. 

Long plum, (Zi?;yj)hus vulgaris) „ biyid'Uff Zizyplms 

f seedlings. • 

Loquat, (Eriobotrya Japoniea) „ gooties. 

Mango,'-(Mangiferu ludiea', ... ' „ grafting on mango seed¬ 
lings and by gtjoties. 

Olife, (OJea) ... „ blyers. 

Orange, (Citrus Aurantinm) ... „ gooties and grafting on 

' orange soodling-s. 

Peach, (Amygdalus Persiea) ... „ grafting .and budding 

■ > on peach seedlings. 

Pear Dessert, (^/tus communis) ,, graftiu'j'imd budding on 
‘ poa r seedlings and by 

$. lawyering. 

Pine-appVj, (Ananassa siativa) „ division of roots. 

Pomegranate, (Punica granaUun) ,, layei’s. 

Pummelo, (Citrus decummana) „ budding and grafting on 

seedling piimmelu 
■ and gooties. 

RosCi Apple, (Jambosa vulgaris) „ layers. 

Sapota, (Aeliras sapota) ,, gralling on s<'ijH>ta 

sciidlings and by 

• , layering. 

Strawl^erry, (Fragaria vesca) ,," division of roots. 



Nolrit on UorUovUnre in Bengnl, (No. I)—By John ScotTj 

L.sq., Curalor, Hoynl Jiolunk (iarden, Caleutda. 

No. 1. Gjoraniace(k—^THM Cranes-bill Order. 

• 

1. Geranium, —Tlip Cl'anes-ljills (from geranos, a crane; in 
allusion to the cranc-liko beak of the cai‘pcl|) are (listinguishetl 
Iroin their e<jnq:enerB^J)y their reg;nlar*ilo\verSj ten stamens, and 
•live carpels, each tipped by a loiij?, smooth, and iritimately re¬ 
curve^ artvii. They arc annual or perennial herbs, rarely 
nndershrubs, found in all tcmperajc climates, and the* tops of 
mr)unTains in the Tropics. They have palmately-lobed or 
ilivi(l(?(l leaves, and one*or two llowered peduncles, with usually 
larj'c and beautiful dowers,^ of various hues. None of the 
lierbaeeous perennial species*liave as ju-t been grown with any¬ 
thing; like success in Lower Bengal. In the Botanic Garden, I 
have over and over again raised several specie* e. g., G. Aconiti- 
folium, Aiiemoiiifolivm, giralense, ijj'c., whichgi^wwithexcceding 
vigourduriug the eoldweather, became sickly intht.'i'utiSndthe 
l‘ew that survived this, lived but to die in tl*? rains : not one 
have 1 ever keiit in life from the one cold season to<the other 
nor can I hear of others being any more successful. Several of 
ilio annual species, on the other hand, are of easy culture, and 
readily flower in the open border. The seeds of these sjjioald 
be sown in pots*in Octetber, and the seedlings either wholly or in 
part pricked out in the open border on a compost of doam, 
vegetable mould, and sand : a few might be retained for pot 
culture in the verandah. They will generally flower in Feb¬ 
ruary and Marcel. The‘species which 4 have grown and 
flowered here are G. IncMni, moUc, lioLertiannm, rotundi/olkm 
and nepaleim: tlie latter, indeed, is partially naturalised, and 
springs up in the grass conservatories, from self-^own seed. 
It i» a pretty littfo speeie»'with 5-lobed leaved, and flowers 
of a reddish-purple, with a darker eoloreef eye ‘on elongated 
pedicels. Though lloweriiig tlm first 8o|uiou /rijm see'd and 
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always to the liot or rainy season i» the open 

borders, it may, under j>ot-eulture, be kept for two or even 
three years. 

2. Erodinm .—The Ilerous-bills, from erodios, a heron, and 
so ealKnl from tlie resemblauee of the seed-pod to the lu'ad and 
beak of that bird. They are teehnically diSting:uished, by 
bavin*? five of their ten stamens sterile, awns of the earpi*ls 
bearded, and ultimately ooiling' up in a_*si)iral manner. Tlie 
annual species rt^rpiire similar treatment to that reeoinnu'nde*! 
above for 'the geraniums. The sjieeies which have liowered in 
the Botanic Gardens here are ckitlarlnni., a species witli hairy 
procumbent stems, pinnate leaves, and rose-coloured flowers. 
E.^niiuiM.; this has an eiVct stem, tei'nate leaves, audbluisli- 
purple flowers' E. mar'itimim with prostrate, spreading hairy 
stems, cordate leaves, and small ‘itale-red flowers. E. mourla- 
Ihm has pinnate leaves, vis<;ous many-dowered pciluncJes of 
rose-eoloun>d flowers; as denoted by the specific name this 
plant has a powm'id musky snudl. .. ■■ 

—The Slorks-bill, from pehngos, a stork, 
from some faviaed rcscmbhinee in the <-apsulos to tiie 
head and bi-ak of a shyk. Tliis is a very largi; genus 
of which the species are, almost entirely confiucd to the 
Ga])e of Good Hope. In gardens they are generally called 
geraniums, though entirely distinct from these jilants, and 
easily recognised by their spurred ealyv, adnatie t o the !loW(*r- 
stalk, more or less irregular corolla, and number of fertile 
stamens, which vary from four to seven. Of this vast genus 
there are only a very few at all manageable in Lower Bengal, 
and eVen of these there are only some five or si.v sorts which 
ever p*roduce a bloom, and of these the E. zonule imA one or two 
of its varieties with the' P. however, the only free 

bloomers nor do they appear to be any more disposed to this 
—as many other plants arc—when .raised from seed gro\yn in 
Upper Indiai The pretty gold and silver leaved tri-color-' 
pelargoniums are yjjk uuknofvn in, our gardens; jdauts in- 
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flt'otl t)l Kov<‘rnl of the finer sorts Ihivt* been tried, but these 
iirriving" late in the (‘f)ld si*ason, were not well established 
before I he setting in of (he hot season, during which all died. * 
from 11 hiitcfi of seedlings, however, rvliich I have lately 
raised from (he finesf' kinds, T am hopeful of getting some 
really good sorts : as tlje foliage jif some of them are alremly 
showing distinct bronzy colored zones on^ a pa'le yellowish 
ground. The soil ort;ouditions of life, howcv%r, seems from 
iMr. Beaton’s exjierienee (“ he having raised at* fthrubland, 
during six years, 2d,(M)() seedlings from the Punch Pefargonium 
and not one had variegated leaves^; whereas at Surbiton, in 
Surro’^, one-third, 6r even a greater proportion of the seedlings 
from that variety were more or less variegated,’’) to have a 
very deeidiid elleet on the C(douring%f the foliage, so that, 
even should we fail in raisin'? in the first instance, tri-color 
form# from imported seeds, success may very probably result 
from an experimont with seed*savcd from th»se plants: given 
(he const it utiomfl tendency and favourable vegetative condi- 
ti'Uis (both of which we have in those seedlings)-wu‘'there 
is no reason why the peeidiaritics should %iot be again 
developed in the progeny, t . • 

'I'lie management of those specie^ at all suited to the climate 
i-- by no means diflleult : eerUdnly they I'cqnire more care 

* Mr. (i. Burtlrtt (las liiU'l.v, Dcremtier, 1870, iiitrodiicod a few pIuTits of 
tlio newer lri-e(dor-1eaved varieties; and these, thongti a.s yet hut of weak 
growth, exhibit tlio eliuraeteristie eolonring of ^ho leaves which not One of 
sevenil young jdants of really good sorts introduced in the Botanic Qaixlena 
liero in 1809, did : (ho foliage being simply that of tlie older silver and 
gohlen-leaved sorts. Mr. H. 11. ^'ooke. Deputy Registrar, Foreign ©opart- 
ineut, informs me thaUlic has suceessfiilly introduced scvft'al of the tij-color- 
leaved sort.s to Simla, and I also ticy from Mr^ Mclvor that they thrive re¬ 
markably well in the Ootaeamund Gardens. ^ 

t As illustrating this remark, 1 may state that some yetg distinctly 
marked silver and golden-leaved varieties have been raised, in the Botanic 
Gardens here from seeds of the <»minon zonalo sorts, .grown in Simla, and 
contributed to the Gardens of Mr. C. Macleod, Registrar of tUe Foreign 
Department. 
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than many of our other* favourite plants, and woidd not for 
example survive on a watcr-grorf»cd bowler in the rains : not, 
however, of the heavy rain-falls, and aceompanyin<y heat 
would t.ht>)' die, but simi)ly because of the stagntiting water ; 
and on a raisetl and thoroughly draiiunl border pelargoniums 
endure the mins as well as ;nauy of tbc other so-called hardy 
plants. I have a^. least found it to be so with V. Zotiale and 
inquiimns j the other species requiiv a little more care. They 
should Imj' kept in an open airy verandah (an eastern exposure 
is the best, where they get the morning sun only) 'luring the 
hot season, and the growth yhwlced as much as possil)le by giving 
only water in sparing quantities wlion the s'iil is really (hy, and 
tlm leavfs ilisposed h) dag'. Siioots Ibrinwl in the hot season 
are generally weak ailfc sickly, and will usually damp off 
or rot in the rains, infecting al.^o the hardmiwl shoots, and 
ultim.ately cause the destruction of the whole plants. The soil 
best adapted fou the pot-eultui';! of these plants is about three 
parts of light Aoam and vegetable mould t'* one of sand, 
pie<?e3TJf ellgP^oal, and banker. With a free and porous coin- 
post of this nature (In a well-drained pot to carry off all 
snperducus water, and admit an abundance of air to the roots) 
there will lie no dilliculty in keeping pelargoniums in a 
thriving condition. They arc readily proiiagated by cut¬ 
tings under bell-glasses during the cold season ; w hich is also 
the best period to raise them from seed*. It is> to be regretteil 
that so little care should in general be bestowed by cultiva¬ 
tors here, on the training and pruning of tliese plants : which 
with the exception of huddling together and binding to a stick 
a few sprawling kranebes on an overgrown and really ugly 
plant (whose only redeeming quality is that it is a geranium) 
^11 else is left to nature. Now all that is necessary to remedy 
this is to apply the knife freely in the beginning of the cold 
season, cuttirig back every shoot, so that v/here one sprung 
before several will then be produced, and thus by repeated 
stoppings of the sfulots, a neat symmetrical and bushy plant 
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will 1)0 tlic vosult, which even, in thctilisence of flowers, will 
really ho an ornament to the verandah. 

The i'ollowing kinds may ho found in the gardens of Lower 
Uengal : P. balsamcnm, halsam-sceuted storks-hill which may 
he distingiiishetl hy the palmate, sweet-scented, somcwliat 
rough and hairy* leaves^wrth wav^ irregularly crenated mar¬ 
gins ; flowers pale red, in few flowered umh^ls. P. capUatim, 
has dilfuse stems, hairy, heart-sha])ed fragrant Jeaves, waved 
and toothed at the margin ; flowers of a pale-pnq)lo* colour in 
many flowered iimhels. P. erispnm has all its parts*more or 
less softly-hairy, the leaves diffusiu" 'a not unpleasant* halmy 
odour,%nd ariangell in a somewhat two-ranked manner on 
1 , 1)0 stem ^ the flowers jfre of ii rosy-^ui’ 2 )le colour and usu^ly 
two together. This is ]io])ularly kno^^l as the "curled leaved 
slorks-hill, and hy the nativfl malees as the Jiattm-fferaiuum : 
Ihougli 1 rather Ihink tliey use the term indiflei'ently to any 
sweet-smelling leaved 2 )elarg,iiiium. P. cumUalnm, leaves 
kiduey-sha 2 )ed, somowhat hooded, and haiiy; powers of a pur- 
2 )ly-r»)d with darker veins, on a five-flowered uhihel. P. hy- 
hfUlnm, has a strong resemhlance to ro//tf/<?,«though distiii- 
guishahle hy its roundish, crenated,,f^wtless leav«-s, and nar¬ 
row, wedge-shai)ed 2 ietals ; the flo\vers are of a scarlet colour, 
oil many flowered 2 )eduneles. P. inquinans is a lovely and free 
flowering s 2 )ecies, 2 >rodiicing its bright crimson or scarlet 
flowers in great mnhels—at times from CO to 80 flowei-ed, nearly 
throughout the cold season, and the hc^inning of the hot.* In 
foliage it resemhles much P. zonah. P. latenpes, the ivy- 
eaved storks-hill, a well known and favourite 2 >lant; of a rjim- 
hling, or trailing hahit, welfudaided for trainii^g on ornamental 
props, in the form of cones,* 2 )yraniids,^&c. It has round fleshy 
hranchos, cordate five-lohed leaves, and many-flowered mnhelg 
of 2 >ale purple flowera: there are four varieties of this 4 >lant, be¬ 
sides many hyhrid«forms. P. peltatum, a S 2 >ecies I'esemhling in 
•general hahit the ivy-leaved and always passed as* such by the 
malices : it is easily distinguished, howe^il, by its angular 
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dioots, ])eltate, (/. e., shield-like, or with the liiotshilk fixwl 
within the margin) five-lobed entire leaves, and Itiw-llowered 
nmbels. The flowers are of a pak‘-i)iir])le colour : tliis is com¬ 
monly known as the peltate-leaved stork-bill. P. rihif'diniit, 
is an ereot-growing, shrubby steninusl spoeit's, and thronghoul 
more or less rough textuced and hairy; tlie leaves are 
fragrant, large and heart-shaped, and f he flowers (which it has 
not yet pro<luced here) of a rosy-white colour, bonu; on 
many flo'.wred umlwls: it is called the currant-leaved 
storks-bili. P. vUifoUnm, has an eivct sttnn, heart-shaped, 
scabrous, saw-edged leaves; rose coloured floweiv! strij)ed 
W'ith dark purple in the two up])er petals, and boi-ne <tn 
many flowered umbels: it is the vine-leaved storks-bill. 
P. zonule, is the hors^-shoe storks-bill, a favourite jdaiif, 
and the origin through many complex crosses of fliose 
beautiful silver, gold, and tricolor-leaved soi-ts, which 
now form ononof the ohiefi'ct ornamenls of the parterre 
garden in Europe. The normal form is <list*uguished hy its 
cordate, brbic'ular, searcely-loU’d leaves, zoned above and 
toothed at the margin; wedge-shaped ])etals, and many 
flowered■■ peduncles: the . flowers vary from white, to rose, 
scarlet, and red. The gol 1 and silver forms known as the 
Golden Chain, with variegated yellow and green foliage, and 
the .Flower of the Pay with green disc and broad silvery 
margined leaves, are occasionally met with in Calcutta, but 
so far as lean hear, they have as yet proved but fugitive 
treasures: inlrfsluced about the commencement of the cold 
season, struggling paralytically thiough the hot, and rarely 
Bumving a single rainy season. 

4. Tropeeohm .—Nearly all the species of Indian Cress are 
showy, and well deserve a place in the flower border; the 
species are of anntuil and perennial duration, and of climbing 
or trailing habits. None.of the perennial species have, ever 
l>een euccessfally cultivated in the plains; several of them 
wliich I have raised from seeds,- have grown vigorously 
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enough in ^le cold season, but on» tlj,e approach of <he hot 
sejison, they gradiially began to assume a sickly look and died 
one and all ere its close. The annual species should be sowp 
about the middle of October either in pots (which is the 
safer mode with the liner varieties) or on their permanent 
sites in the open border. , As the Nasturtium delights in a 
rich light soil, a dressing of well-decayed cow manure, and 
vegetable mould should be given to the borefer on which it is 
purposed growing them. The commoner trailing. yarieties of 
Nasturtiujn produce seed in abundance in our gardens, vliich * 
should be saved and stored with care; the dwarf Tom •Thumb 
varieties on the other hand yield it in general very sparingly. 

T. hobbwmm, imjm, ndnm, and* tlfeir varieties, and hybrid 
forms, do all well here, and indeed form the cfiiefest ornar 
raent of our borders from ^le close of December till end 
of Kebruary. The flowers as well as tlie leaves of these 
plants are frequently used as salads, and restynble not a little 
those of the ganleii cress, whence the eohimon name of 
Nasturtium, or Indian Cress. The seeds arc also‘pickled 
when young, and used as a substitute for c.apcrs. In addi¬ 
tion to the above, the T. adnneum, ^(jenown also as ,71 pere¬ 
grin lun) the Canary-bird flower, or fringed flowered Indian 
('ress, is also occasionally seen, hut it very rarely can be 
induced to flower, and always dies oil’ at tlic commeheement * 
of the hot weatlier. • 

5. LinimatUhce. —A small genus of Californian annuals of 

dwarf habit, and with white, rose or yellow Ilowcrs. They 
thrive best when sown where they are to remain, which should 
be on a small shady horddJ*. The L. ]}ou§laisi is a neaf little 
herb with spreading stem#, pinnate leaves, and axillary ifowers 
of a white colour, with a br?ght yellow centre. Tliere is 
variety of this called atta, diiTcring only in havings uniform 
white flowei-s. • • ‘ 

6. OjeaHs. —^Tlie Wood sorrels are very numerous, and 
largely represented in tropical America the C^pe of Goc^ 
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Hop& They have nearly oH showy Bowers, and gre of the 
easiest cultivation, thriving^ well in the open bonier, if the 
drainage is effective. They are most impatient to water 
stagnating about their roots, and if subject to this tlirough a 
rainy season they will assuredly be lost. The seeds of the 
annnal species may be sown either in pots or ’ the open 
borders (they do not suffer from transplanting if it is done with 
care) in October, and they will be in flower early in January 
and a)ntiniuo till about the middle of March. For the pot- 
culture Oil the wooil-sorrels the bulbs must be potted in 
October in a mixture of light loam, vegetable mould, sand, and 
hanker; they will require no w'atcr until the young tshoots 
make their appearance above the soil. At the end of their 
fliowering period, in April, gratlually reduce the quantity of 
water, imtil they have naturally passed into a dormant state, 
as shown by the drying up of the foliage, when it must be 
altogether discontinued. In tlus state they may be allowed 
to remain in a dry airy and shady situatioi.- ter a month or 
so, and thien finally stored for the rains. For the finer and 
scarcer sorts, thr bulbs should be taken up and kept in bottles 
amongst dry sand, whereas those of which there is an abun¬ 
dance, may be stored in any dry, airy shed, until the return of 
the cold season—care only being necessary that they be 
brought* out and exposed as they again spring up. The lank 
and pallid shoots which they produce, when neglected for a 
short time at this period, will cause them to flower much 
less freely; 

The species in cultivation here are 0. Bowii, a hoary, stem¬ 
less ^ecies, of great beauty when in full flower, with its large 
pale crimson blossoms, disposed on diany flowered umbels, and 
presenting a pleasing contrast with the rich green of the 
tri-foliate .leaves : it is a native of the Gape of Good Hoi»e. O. 
biymustata, has lilac colored flowets with pinkish veins; on 
many-flowerad panicles, and leaves of three broadly obcordate 
leafleta, baJirjr bel^ifi and smoothr above: it is a native of 
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13i*azil. Q. carnosa, has a shorty scaly stem and, as well as 
tile leaves, fleshy ; flowers yellow on a few flowered sca|)e ; a 
native of Chili. 0. cernna, is an almost stemless species, with 
leaves of three somewhat two-lobed leaflets and many-flowered 
umbels of showy, bright yellow flowers: a native of the Cape 
of Good Hope.* 0. cornimlata, a weedy little plant, and , an 
indigeu 'of Bengal, noticed here only as also occurring in the 
South of England g,iid various other parts of Europe as well 
•as in America. It is the Amrool of the Bej^galees. 0. 
Deppei, atemless j leaves of four leaflets, hairj' and glaucous * 
beneath; flowers of a coppely red colour, on many'«flowered 
nmbdis : a native* of Mexico. 0. filkaulis, stem naked at the 
base ; decumbent, left ves two-lobud, smooth ; flowers violet 
colored : a native of the Cape of Good Hope. O’. fiaAellifolia, 
nearly atemless, with leavcssof 6 to 9 narrow leaflets, flowers 
yellftw : a native of the Cape of Good Hope. O.flma, has an 
erect, naked stem, with leases of 6 to 7 ^near, channelled 
leaflets j floworsycHow, on stalks longer than tliose of the leaves: 
a native of the Cape of Good Hope. O.fioribmda, flowers 
reddish, marked with d.irker veins; leaves rising from the 
root, eonsi.sting of three roundi.shJ[^flets: a nativejof Brazil. 
0. lanata, stemless and wooly i flowers white,* on scapes 
longer than the leaf stiilk ; a native of the Cape of Good 
Hope. 0. mdiiflora, has a much branched, leafy, erect stenf 
and lilac flowers, on peduncles much longer than the leaves : 
a native of the Cape of Good Hoje. 0. pentaphyUet, has 
leaves of five leaflets, a somewhat erect stem, ^d I'ose-colored 
flowers : a native of the Cape of Good Hope. 0. polyphylla, 
has a slightly branched ^m, three linsa»le%flets, and phle-red 
flower's. O. rosacea, leaflets three, oblong; the stem decumbent ; 
flowera a deep-red, with yellowish centre: it is a native of 
the Cape of Good Hope. 0. rosea, flowers rose-golored, on 
forked racemes, from an efeot, fleshy stem : a native of Chili. 
0. ruhella, has a purplish corolla, with a j^owish centre, and 
a leafy, erect, branching stem ; a cSd|ive of ^he Cape ,»f 
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Gootl flope. 0. tpecma, 'stemless, with roundish leaflet g, 
rosy-piirplo dowers and erect scapes : a native of the ('ai)e 
of Good Hope. 0. variabilk, steniless, with roundish leadets 
and rosy-purple (lowers : a native of the Cape of Goixl Hope. 
O. cer«icolor, dowers white inside and paJe-red outside; stem 
procuinbeut, leaves of thrcQ linear "leallots : a‘ native of the 
Cape of Good Ho^>c. 0. violaeea, a stemless plant, with leaves 
of three obc*or«late leaHets ; dowel’s erect,' pink-coIortHl, on a 
3 to 9 dowered luubel : a native of Carolina. 0. ktrajthyUa, 
flowers of'a pinplisli-violet colour, on 6 to 10 dowered umbels, 
leadets 'four, glaucous beneath : a native of Mexico. 0. 
semitwa,the Bun-nurunga, of the Bengalijcs; m iuteit*s''Mg 
little indigenous plant, abundant everywhere in the rail..', 
and like Mtmom senxiUva, its leaflets collapse on lx in,, 
touched. The dowers are yellfiw eolooreil in umbels, ou 
stout peduncles, and the leaves arc pimiii.e, consistiii^ of 
fourteen pair of {eallcts. ** 

7. Impahem, —An extensive genus of himiUil and biennial 
herbs, with stout desliy .stems, swollen at the joints; with 
curiously-formed, and often very showy dowers. They are 
chiedy Indian plants, though a few are found in .vfriea, 
Knroiie, and America. Many of the Himalayan sinides arc of 
great beauty, but only a ver}’ few of those that we have as yet 
tried,, can endure the heat of the plains: nearly all plants that 
delight in moist temjierate condition.^, otir Se son.s ill-suit 
theim Thus, seed germinating here in the eol ’ season have 
just commenced dowering when the hot weather sets in and 
destroys them ; again, the rainy season snccetHli-d, sis it is by 
the cohl, may be thought suitable, and here the dilHeulty is 
that the seeds germinate badly and prixliioe weak, sickly 
p^nts, which rarely aerpiire any strength and generally die off 
before tlujrend of tiie rains. There are, however, a few of the 
species from 'the moister tropical vallies l^irly adapted to 
culture in tb*e plains, and generally dower freely, though 
rarely producing a'^ugleseed; two ®nly have become partial^ 
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naturaliztid. • My expOTienee, however, as yet confined to a few 
of tlie Sikkim species, and probably there may be many 
others wliich will thrive hero, and the host of beautiful Khasian 
•species will, doubtless, afford some tlmt can be cultivated 
ill our ffi-ass conservatories. The common balsam is. one of 
our most useful garden ^nnuals, apd may be had in flower by 
successioiial sowings nearly the whole year. Thus sowing 
ill October, they will.bp in perfection by the miijidlc of Decem- 
l» r (sinull plants certainly compared with those grown in the 
rains only JO to 12 indies high, but a mass of bldom) and 
continue flowering imtil the* beginning of Pebruafy. If 
plantiH^on rich opeh soil and liberally watered, not one of the 
ecUi w ...son annuals will make a* more elFective ^display 
than ri closdy sc'v j^'^oup of balsams. As a sncce^ionto those, 
. sowing should be ^adc in February: these will 

fl( • 1 Mardi, and if tht beds on wliich they are grown be 
rctjiilarlv and well irrigated, they will last till June. At the 
«• I' icnicut of < he ruiias, an abundance of self-sown seed- 
liii; i V, ill snrirg lip in beds where the balsams have been 
jirevi isly grown, and prove very useful for fSling up blank 
beds, &e.: these will flower in August, and continue ^blossom¬ 
ing until the end of the rains. A fine display of balsams may 
also lie got up for the conservatories in the early part of the 
cold season when there is a general scarcity of bloom.* For 
this purpose > ds should be sown in August in pots, and the 
seedlings potted olf separately : first in,small pots, and as they 
fill these with roots, into larger, picking oflp the flowers in the 
earlier stages of their growth to give greater vigour to the 
plant; flowering tljem in five-inch pots, and at every re-potting, 
sinking the stem to the lower leaves. , ^ 

It lias been remarked, that balsams rapidly degenerate iij 
this country, and that the “ seedlings which comovup self- 
sowrt*, each succeeding season, will be weedy, worthless plants,'* 
‘and let me arid, so are they wben^thus raised in PiUrope. .One 
y earis old seed, high in vegetative |ictivify, Jirodnoe larg^ ovct- 
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grown plants, with sin^le'or Semi-double iuferiorly coloured 
flowers; whereas the same seed when kept for four, or as it is, 
even eight years, the prc^ny will be nearly all double- 
floweret!, and of great variety of colour. What then may we 
expect in India, where the seed, as in the case of the self- 
sown ptogeny, has just fallen from the plants and at once 
started into vegetative activity ? Certainly, we need not be 
surprised to hear of Vapid falling oi^P in the quality of the 
bloom. f-Lindley in his Theory of Horticulture, after referring 
to somewhat similar results in the common ten-week stocks, 
thus Explains the phenomena, “ we say that in kee}>ing a seetl 
for several years, we fatigue and weaken ‘ it. Now vlien we 
place it in a suitable soil, we change its natural state, and 
from a wild plant make it a cultivated one. What proves our 
position is that plants, in their Wild state, shetldiiig tlieir seeds 
naturally, and sowing them as soon as they fall to the ground, 
yet in a long succession of time scarcely ever produce plants 
with double flowers. We think, then, rftcV what we have 
Said, that whenever a gardener wishes to obtain double flowers, 
he ought not to sow the seeds till after having kept them for 
as long a time as possible.” With regard to the time that 
balsam seeds may be kept in this country, without losing their 
germinative powers, I have no certain information. If 
thoroughly ripened seeds, however, be in the first instance 
secured, properly dried and stored in well-corked bottles, 
opened say once or twjpe a year (the beginning of the cold 
and the end of the hot season) and exposed iu a dry airy 
verandah, I do not doubt that they will retain tlieir vitality 
several years.- Aityhow, it is natural to suppose that tlie same 
results may be had froqi seeds of Balsams, Chinese pinks, Zin- 
.iiias, and the like, by keeping them for about half the time they 
■ find it Tweessary to do in Europe. So far as known, all that is re¬ 
quired is to reduM the vital energy, and this of course can be 
^ected much more quickly, by the unnatural mode of treatment 
sugg^ted^ in a trlipical than in a temperate elime. It is, igdeed. 
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not at all probable to me, that those results might be at. e.nce 
effected by judiciously subjecting the seeds to such chemica} 
agents as have a tendency to reduce vegetative activity. Any¬ 
how, I should think .that the desired results might be effected 
in at least half the time required in Europe. Eeflecting on 
these results it is interesting to further note the sterilising 
influence Exercised by the rapid and unnatural raising of suc¬ 
cessive progeny. Thus^ take balsams or zinmas^ with douMe 
flowers, and sow the seed as soon as ripe ; which by way of 
illustration .we will suppose to be in August, these* will at 
once germinate, grow up, flowet, and seed by November, and 
product amongst a predominance of single, a very small num¬ 
ber indeed, of even semi-double flowered plants. Thw, how¬ 
ever, is the only visible difference, they* flower and 
seed freely. From these seeds a third generation must be 
at onc^ raised (an easy matter with balsams'less so in the case 
of zinnias, which, as I have elsswherc noted, ^rminate but 
very indiflerently from country-grown seed in the cold 
weather, even though it is then gathered), which germinate 
freely, the progeny of which will be very much* more vigorous 
than those raised at the same time f^qpa English seeds ; but 
mark the diffcimce; in the latter, the.plants are literally studded 
with large double blooms, whereas, in the former, the flowers 
are single, chiefly on the upper part of the shoots, nearly all 
of a unifoiin rod*or white colour, and vdry sparingly produced, 
and there is also an evidently decreasq}! fertility, i. in* the 
number of seed in the caplules. Prom these seeds a four^ 
generation is again raised in January,, the germination of 
which is tardier t^an in the previous expAnments, probably 
due, however, to the low tAnperature of this month, though 
the seedlings look healthy^ and push away vigorously in 
February. In the latter part of the month, they floT^pr again, 
all still producing* perfojtl/ single blooms, most markedly 
confined to the tips of the branches, and produchfg seed cap¬ 
sules, in which a very largo percentage of fihe seeds are labpr^ 
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live. At tliis stage my experiments were interrupted by the 
seeds having been accidently mixed with other balsam seeds. 
Jjdiall, howfiy», take an early opportunity of re-testing and 
oojnpleting these exp^ments, which seem, to me to have a very 
high theoretic interest attached to them; inasmuch as show¬ 
ing how short-lived, humble growing plants may, probably, 
attain perennial characteristics and gigantic proportions, and 
doubtiess regain the reproductive qualities. Now, reflecting on 
tile tbeorjj .of descent with modification, on the genealogies,! 
relations'of the whole Vegetable Kingdom, we are naturally led 
to enquire into the causes for the physical superiority, or the 
mere bulk differences of organisms. The struggle for existence 
as'explained by Mr.. J)arwin in treating on the origin of floras 
in Oceanic t&lands, where he tells us that an herbaceous plant, 
though it would have no chance of successfully competing in 
stature with a fully developed tree, when established an an 
island and having to compete «vith herbaceous plants alone, 
might readily gain an advantage by growing taller and taller 
and overtopping the other plants. If so, natural selection would 
often tend to add to the statm-e of herbaceous plants when 
growing on an Oceanic Jsland, to whatever order they be¬ 
longed, and thus convert them first into bushes and ultimate¬ 
ly into trees. “ Origin,” 3rd Ed., p. 423. In my opinion, 
however, there must be otlier impelling causes than the strug¬ 
gle for existence aided by natural selection ; »whicb as it ap¬ 
peals to me would rather be productive of intertwining or 
climbing plants than those of an afborcscent character. On 
^e other hand> when we look to the results of changes in the 
physicalcoaditiQn%auderw}ueh au!y particular spwies will live 
and grow as indicated h^ the above experiments, wc can un¬ 
derstand bow seeds o^ an annual plant> wafted or carried from 
a region/ubjeot to extremes of tempetature, to an island of 
equable ten^ierature, mi gift by giving origin to several sue- 
oei^Lve generation annually, nd each generation gaining id 
yegebdiveiyigour by .ti»e subordination of tlie exhaustive ropro- 
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ductive faculties, thereby extending iuriividual life, until, by h. 
mayhap, temporary suppression of those organs, herbs of 
small size lived and grew into bushes of considerable size, and 
in due coni’se give rise to a more and more gigantic progeny. 
Thus as it appears to me, may the humble short-lived herb, 
be genealogically related to the naost gigantic of our forest 
trees : that in short herbs of low stature j.nd fftgitive life, 
have thus—through-successive modifications, orihe accumulat- 
frg in bulk and durability “ from generation to • generation 
by the sifrvival of the fittest”—given rise to those other 
forms which we call shrubs and trees. * 

The species cultivated from time to time in the Botanic 
Gardens here are : I. bahamina, tfie common gaj-den*balsam, 
w-hich has lanceolate, saw-edgej} leaves; flowci-s several together, 
with the spur of the corplla slTorter than the flower. Tliere are 
tnan)!^ lino varieties of this plant with single and double flowers 
in a variety of colours—white, /ose, red, crimson, and purple, 
self-coloured or vario’usly striped and blotched. The best of them 
are f.he Camellia-Jlowertd balsams, (with large double, beauti¬ 
fully imbricated flowers spotted with wlftte, like some 
of the Camellias for which in ss bouquet it might well 
pass) j the rose-flowered balsam, • (with very double blos- 
sf>ins, and large rose-like petals) ; there are also dwarf varieties 
of both of the above in some eight to twelve distinct khades 
and colours, nnmicking not a little a flaked carnation. 
Besides these, there are the splendid sorcalled Sqlferiuo balsam, 
striped and speckled with lilac and scarlet, on a satin white 
ground ; and the Victoria balsam spotted and striped ^with 
brilliant salmony ecarlet, on a white grouitd.* 1 . glandaligera 
is a magnificent species from Cashmere, attaining the height of 
12 feet. It is an annual plant, with leaves in ternate verM- 
cels, curious glandular hairs near the bottom of each leaf, and 
,round club-shapccf stipules, just below them bearing similar 
glands. The flowers are showy,, of a deep piii^le, spotted 
interiorly with red, on a yellowish ,groun<f. • The plant^ which 
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I raised in the Sotanie Gardens here of this species from 
English seed, did not exeeeil 3 feet in height. I. fricornis, 
a Himalayan species, with alternate, lanceolate, saw-cdg«l 
leaves, and flowers of an orange yellow, spotted interiorly 
with reddish spots, on a rosy-yellow ground. /. discolor, a 
Sikkim species, with showy flowers, yellow with a bronzy 
colored interior; the leaves are smooth, dai'k-green above ajid 
glaucous beneath. L fiUra, this is an American plant with 
dark-ycllew flowers, spotted red in the inside, and broadly- 
ovate leaves. /. latifoUa, a North Indian plant, with 
showy'pale red flowers, and ovate, erenated, hairy leaves with 
single flowers in the axils. I. leptoceras, ib a Sikkimr* plant, 
with jwotty yellow.aud slightly JVagtant flowers, on axillary 

racemes : ova'te-lanceolate leaves, and a stout erect swollen- 

• 

jointed stem. I. puhcrnla, iftiotlicr lovely .spc<;ics from 
Sikkim, with large ])urplish flowers, and ovate-pwinted, 
opposite leaves.' Z. nolilangero, the Touch-me-not, a British 
species, so named (or the marked way in ‘C'tiieh it, as well as 
the other species, disperses the seeds when ripe. This may 
be raised from imported seed and (lowen-d in the cold season, 
but I have never seen it yiedd seed here. J. Irilohata, a 
Sikkim plant, and now pa -tially naturalised in this garden : 
it has yellow flowers, usually four together, and oblong 
lanceolate, opposite, or termite leave, 

8. Jfgdrocera .—The If. trijlom, ■ is Iht; only known 
specses: it is a native of Bengal, and other parts of 
India, and known under the nami; of “ Domootee.” It 
is of annual duration, springing up on the margins of 
ponds as the 'Wfitcr subsides in the hot season, grow¬ 
ing in considerable depths of 'water in the rains, and 
also foming a stout, branching head above it. It has 
lanceolate leaves, from four to five inches long and near 
one inch broad; large white flo\?'ers, variegated with red and 
yellow. This species well deserves a place in the garden 
and is easily cu4tfvated ^in a •gnmlah, half filled with 
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ordinary garden soil. This should 4>e .watered sufficiently to 
convert it into a plastic mud in which the seeds may be 
inserted in February, or the beginning of March; as they 
will scarcely germinate until the weather begins to get hot. 
Water may be itdded as tlie plants aecpiire streiigth : two or 
three inches above the surface of the soil is quite sufficient to 
keep this plant in vigorous health,a ntl it may be thus had flower¬ 
ing on continuously bo^tho conimencenient ot' the cold season, 
when it begins to die down. If the gumlah is qijjlisturbed, 
and the soij merely kept moist, seedlings from selfsown seec 
will appear in abundance in thh following hot season. . 

Notes on JLnlivnltnre in Beij^/ol, (No. 2)— By’John Scott, 
I'IsQ., Curator, Royal Botanic Garden,, CkfenUa. 

No. II.—Ix>R,\NrTii.\c.K, Tiy? Mi.sTi,Kro Oj{df,r, their 
GKlIMTWATiO.Y AND MoDK OF AtTACIIJIKNT. 

1. risenm .—An extensive genus, of which there are two 
well marked groups, namely those with true loaves, which 
are found in Europe, Southern AsiaJ ‘and South Africa; and 
those in which the leaves are absenf or reduced to mere scales : 
a. scries found in the Indian Archipelago, in the Mauritius, 

Bourbon, and Australia. All ai’C ])arasitical shrubs, the 

• • 

branches terete, tetragonal, or compressed ; the leaves opposite 
rarely alternate, frequently wanting of reduced io mere scales, 
n'he flowers are always unisexual and either monoecious or dioe- 
<!i<jus : they have a 4-parted perianth, and either deciduqus or 
persistent lobes ; m the male flowers the anthers adhere to the 
latter and discharge the pollen by a smmber of pores : in the 
females the ovary adheres to the perianth, is I-celled, containing 
1 or 3 ovules and sui-mounted by a sessile stigma. 'The fruit 
,is a smooth, juicy, and viscid berry, containing a solitary 
heart-shaped, compressed seed, which has^ not unfrequently a 
double-embryo. T. Album* is the.common*mistletd of ^urope. 
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apd found also in the Western Himalayas, whence seeds have 
been sent on a few occasions to the Botanic Garden here: none 
have germinated even when tried in the cold si^ason, nor is it 
likely that a species, every where aflectiiig as it does, cold and 
temperate climates, will succeed in the plains of India. Dr. 
Stewart in his “ Punjab Plants” states, that it “ occurs in 
many places at from 3,500 to 9,000 feet in the Punjab Hima¬ 
laya, and in the Sulimaii Kangt. I liSave noted it frequently 
on the apricot, peach, and walnut, repeatedly on the pear^. 
Lombardy poplar, Olea and lllmus esunpestris, and at least, 
once on, each of Pavia, Almis, Cluercus, Morns serratus, and 
Crataegus crenidata.” Gritfith found it on the Quereps Ilex 
in Afghanistan, at an elevetioa of from 3,600 to 4,000 feet, 
and states that it is thei’c used for fodder. It is an evergreen, 
parasitical shrub, of which that Jyart corresponding to the root 
ill ordinary plants becomes imbedded in the wood of thg tree 
on which it grows. The terete and swollen jointed stem is 
much sub-divided, in a regularly forking manner; the leaves 
are opposite, sessile of an oblong or somewhat lanceolate shape, 
a firm leathery te.xture, and of a greenish-yellow colour. The 
flowers are yellowish, the males in clusters of about 5 in the 

M 

fork of the branches, as are also the frequently solitary or 
ternary female flowers. The fruit is a white pellucid berry, 
containing a single .seed, surrounded by a glutinous jmlp, 
which is often used for bird-lime. In the economy of the 
plant this viscous matter serves an important end, in causing 
the s^s to adhere to tlie bill.-i of birds (on which the plant is 
largely dependant for its distribution, indeed its existence as 
any single tree or branch must sooner or later succumb under 
the fosterage of a colony of mistletps, and thus seal their own 
fate with that of their foster-parent) and are thus transferred 
to other trees, on which they are similarly fixed, until the 
processes "o( germination effect new and more permanent 

attachments..,.The mythological legends associated with 

the roistleto are ver^,numerous; it was even worshipjied by 
tlie anejent "Britons and served many important rites to the 




Braids^ who^weve wottt to flCod found 

with branches of mistleto to announce the comin|r 
New Year: a custom yet kept up in France^ and of wiwb 
have also traces in its use amongst our Chridtaias decoratidok; 
V. monounim, of Roxburgh, is a species found in Eastern Ben-, 
gal and Orissa. . It is a shrubby, evergreen parasite, with- 
terete, jointed, aftd repeatedly forked branches; opposite, oblong 
lanc(‘o1ate, leathery leaves, about two inches Idhg by one inch in 
i^'cadth. The flowers are sessile in the forks of the^branches, 
in cluslers^orabout .3, of which the central one is jnalc and ' 
tlie 2 lateral female. It is genei’ally believed that as ijie mis- 
tletos Ijave an independent climinatnig power, these qnalities, 
will be but slightly, if at all, modified by^ or partaky of, the 
(|ualities of their foster-parent. As opposed to'this view I 
iiiay here give the following Quotation from Balfour’s Cyclo- 
paedis^of India, under A^iscum monoicum, which has been sup¬ 
posed to bo the plant referred to. “ In 1837, Iiieutenant 
Kittoe, then witji lys regiment at Cuttack, received informa¬ 
tion of the existence of a par.asite on the Nux Vomica trees, 
to which extraordinary medicinal powers were at tributed by 
the natives. They called it Kuchila-ke-mulung, held it to be 
an extremely powerful narcotic, anef poisonous in small doses, 
and they used it in the treatment of agues and rheumatism. 
Lieutenant Kittoe having procured specimens of the Jeaves, • 
sent them to I)j. O’Shaugbnessy, for experiment. Given in 
three grain doses to dogs and kids, tetanic spasms set in, in 
the course of from five minutes to 'a quarter of an hour, 
recurring at intervals, and proving fatal by fixing the 
diaphragm, and causing asphyxia,” These^results, remarkable 
though they undoAibtcdly j>rc, have not been quoted in any of 
the Class-books of Botany or Florae‘Medicae, which I have 
seen, and probably require confirmation, in case of any mis¬ 
take in the kind of leaves actually submitted for. examination. 
.From the above statement. Lieutenant Kittoe had never seen 
the plant grownng, but had only heal’d fr^ip the natives of thq 



]i60 HoHicuUnre in Bengal. 

I 

existence of such a parasite, and been furnished with leaves 
only (not improbably in a dry state) to determine the charac¬ 
ter of the plant. It must also be remembered, that the natives 
do not usually distinguish parasites from epiphytes, so that con¬ 
sidering the inno<!UOus qualities of all the known plants of the 
order, there is a pardonable suspicion of the plant in question 
having other than an analogical relationship to mistletos. 
I have looked in v'uin on all the trees of Nux Vomica, which 
1 have sqen for Loranthi, but have never found them' 
' fostering • one, even thotigh surrounded bj-other kinds, truly 
overbundened. 

2. Jjoranthm .—An extensive genus, found in neavly all 
tropical .and sub-tropical ivgrous. Thcj' are dicliotoniously 
branching shrubs, parasitic on other shrubs or trees, 
the leaves opposite or alternate, entire, and usually thick 
and coriaceous. Tlic flowei’s are"^ in spikes, cowmbs 
or panicles, usually bisexual;, the calyx lias an ovate, or 
rarely turbinate tube, with a short truncated or toothed 
limb; 4 to 8 petals, either free or more or less united; 
the stamens cqiijil in number to the petals and opposite to 
tliem ; tlje ovary l-celled. containing one pendulous ovule, and 
crowned with a filiform style, and a simple, capitate or turbi¬ 
nate stigma. The fruit is an ovate or top-shaped l-seede<l 
‘berry,^usually crowned with the limb of the calyx. L. hvd- 
dleoides is found in the forests at the Ime of .Parasnath, and 
not qnfrequent in various parts of South India : it is the 
L. Scurrula of'Roxburgh. It is a somewhat compact habited 
parasitic shrub, with opposite, cordately-ovate leaves of a 
thinnfsh texture,, and when young, covered with a greyish pu- 
berulous matter, (more especially on the under one-side) soon 
disappearing from the upper. The flowers are sm.all, of a rusty 
grey colour, and covered with a mealy tomentum ; the berry 
is top-shaped end 1-seetled. Z. loxgifiorns ig a commonly, dis¬ 
tributed Indian species : it is the L. bicolor of Roxburgh, the ' 
Bura'Mudha, or Agache of tfie natives of Bengal. This is an 
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exceedingly^ handsome parasitic shrub, of large and rapid 
growth : it has stout, ramose, gi’eyish-barked branches, oppo¬ 
site or alternate, smooth and leathery leaves, varying in shape 
from narrow-lanceolate to oblong-lanceolate or broadly ovate 
and obtuse, and from 3 to 7 inches long by 2 to 5 broad,: they are 
of a dull green colour, with the midribs, veins, and margin, 
more or less distinctly, and often prettily tinged with carmine- 
red. The flowers are large aud pretty, borne on many- 
•flowered axillary and lateral racemes : they have ^ curving 
slightly ii)flated tubular corolla of a reddish-orange colour, * 
with an oblique greenish-coloifred mouth, and a limb of linear 
reflexe<l segments of a pale lemony-green colour : stamens 5, 
the anthers linear and iWojectin^ from tltp coi'olla mouth,* on 
pale carmine filaments : the fruit is oblong, smooth, and pulpy, 
crowned with the limb of the»ealyx, mid eoulaining one seed. 

Tl^ nature of the atlSiehmeut of the Loranthi to the plants 
on which they grow is of grcid interest, and Jias been studied 
and described by se*eral excellent observers ; though from the 
many essential points on which these authorities differ, it must 
be admitted that the physiological relations,of parasite and 
))rey are not as yet satisfactorily determined. Though I have 
myself rnmle the subject a special study (on at least* several of 
the Indian species) in the absence of seidional drawings, which 
I cannot introduce to this Journal, I can but treat the’ subject* 
in a very supeidicial manner, thus confining myself largely 
to genei’al structure, the mode of aftachment, and the germi¬ 
nation of the seed. First for the see5 and its germination, 
taking by way of illustration that of L. fiyiigiforits. The 
seeds of this species ripen* in the hot seasoii and are* then 
surrounded by a strongly* viscous pidp which readily * fixes 
them to any branch orsubstjince to wliicli they may be applied. 
The viscous matter soon acquires a firmish consistency, 
and forms a jirotecting layer to the seed : germination will 
• generally have commenced in ten or twelve* days,'and the first 
apparent process is a crnwgig extension of 4)hc radicle towai’ds 
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the supporting surface, which a mouth or so later, it will have 
reached. The apex of this process then expands more or less in 
an oblong manner and forms a firm, discoid attachment on the 
surface of the bark for the nascent plant. This seems to be a 
critical period, and, though the scwllings may thus retain 
their vitality for an year (or even more, as I liave seen tliem) 
many do ultimately die; appjirently, from the inability of the 
root-processes ,to penetrate the dry, dead; and hardened bark 
of some o^our trees; while othei's, as many Stercnlia.s, Dillen- 
ias and Nauclea, &o., in which the bark is thrown ofl’ perio¬ 
dically'^ in large plates, afford an unfavourable niiliin (in 
csisting off the seeds ere they have peftetrated tluf inner 
layers) and are thus, rarely fosterers 6f Loranthi. The bark 
of Melaleuca^ and other aliial genera of myi'tles, composed as 
it is in m.nny species of innumci-alde dry membranous layers 
impermeable to the young radicle of the Loranthi, is*- thus 
most unfavourable to their development, and, indeed, 1 have 
never found a single species on one of them.* Tinder favour¬ 
able conditions, (as on a thin, soft, and juicy, and more or 
less split bark)^ the root-processes are by no means slow to 
invade the cambium layer, and then excite the development 
of the plumule or first bud of the seed ; and I shall presently 
explain how this is effected. Preliminary to this, I may 
remark, that if at the above stage, we make a section 
of the young plant and its stock -so as »to show their 
mode of attachment, we find that a slender cellular tongue¬ 
like mass interspersed with a few club-shaped processes has 
penetrated to the cambium layer and expanded in a disc-like 
form“on the sui;fa(ie of the young‘wood. The developmental 
history of these organs is as follows '. After the epi-cortical dis¬ 
coid process has been Cormed, we find, on examination, the pri¬ 
mary flat^interior surface quite concave and filled with a strong 
viscous elastic secretion, of a pale-yellowish colour, which dries 
quickly on exposure to the atmosphere. On the extending 
rhizome, these orgrri^ originate irregularly at points imping- 
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ing upon th« bark, and always a few' lines below the apex, 
wliich, though closely applied to the bark, is then free and des¬ 
titute of any adhesive secretions. The first indication of the 
production of the discs, is a slight swelling of the bark in the 
axial line, which quickly biirsts and exposes a viscous granu¬ 
lar mass of cells,* very similar to. the first inlrusion of the 
rootlets in the creeping Fii'; F. foV example. 

Thus cemented to tho'ljark, it now expafids. by a vertical and 
centrifugal cell development into the characteristk; ^sc or 
pad ; the inner surface being covered, as slated above* witK'asi 
adhesive and elastic substance. In q. line with the axis'of the 
secdlinj? plant, or the rhizome, as the case may bi;, (the snbse- 
ipient development of l)oth being the axme)^ a tongue-like pro¬ 
cess gi’adually protrudes. For qjany months after this little ap¬ 
parent change takes place, further than the gradual softening of 
the oppose<l bark of the supporting plant, by the diffusion of the 
viscous secretions of the parasita These priin.wy stages of the 
development of th’e inot attachments I have generally found to 
extend over from ten to twelve months, or from one rainy season 
to another. The recurring vegetative stimulus^simidianeously 
influences both, a tongue-like procesg grow s dowhw'invls from 
the axis of the parasite (be it that of the seedling plant or the 
rhizome) to the bark on which the diffusion of the piirasitic 
secretions has induced a reaction, somewliat analogous tefthat 
precefling the genesis of-adventitious buds. [I have not indeed 
tried the experiment, but I suspect, th^t, if at this stage •the 
root-processes were del ached, the plant would produce a lateral 
bud from the effeeted part. A Lorantlms-bcariug branch of 
Salix tetraspermea, now before me, confirms tliis opinion thus 
far, that, on a spot on whiffli no bud peviously existed, one 
has been developed from a part thus affected by a sickly young 
Loranthus.] A slight thickening of the inner la.yer% of the 
bark immediately opposite tb(f discoid attachment being observ¬ 
able, and this increasing upwards in a conical maimer, thins 
out or even ruptures the out*r layers of batb; thus/avouuing 
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the intrusion of the robt-processes of the parasite, and the 
completion of its conditions of existence. The development 
of the parasite now goes on with iiipidity, new stems spring 
up from the uj)per surface of the extending rhizomes, and 
from below, series of dise-liko processes are being developed, 
to again form the parasitic attaehnjcnts ’described above. 
A similarVelation of parasite and prey is ever afterwards 
sustained, and in none of the many sections which T have made 
of the aftteliinenfsi of Loi'inithvs buddleo'iiles, L. tougijlorns 
and Elgtraiil/ie ylohonux, have I found them jicnetrating the 
woody tissue beyond thei^; original lieu de repox. A simul¬ 
taneous growth is afterwards maintaiiUHl between Ihe'parasitc 
and prey, and the oruisefpient result *s the imbedding of the 
lower parts of the fornujr, in ^he subse«picntly-formed woody 
layers of the latter. Tlie eambl'um tissue of lM>th l)eing thus 
on the same plane and in close contact, it is important to 
observe, that they never, as I«-believe, effect with each other, 
anything approaching a permanent orgiiuie um’on; and 
thus as it. appears to me parasitism in the Lomuthns and 
their allies, aw probably throughout the vegetable kingdom, 
is esseivtially dependent op the immediate contact of the cellular 
regions of parasite and prey. T am awai’e that the physiologi<ral 
relations of parasitic Tjorantlii have been regarded as analo¬ 
gous* to the scion and stock ingrafting : this is a mistake, they 
are essentially distinct, the relations of the parasite and 
tho prey being strictly analogous to the latter, and the 
soil in which it grows. The individuality—orgiinically and 
physically—being cfpially as complete; and thus we find the 
stems of, the ^Loranthi forming^ snags in the branches in 
whfch they have- Ijeen imbeddetl: a somewhat remarkable 
result when we reflect on the interconm-don of their rcsjiec- 
tive can^bium regions. This view is, I am aware, opposed to 
the observations of Unger and others, wh« consider tlic in¬ 
osculation of the vascular tissues of the parasite and its prey 
an essential condition of all cases ,of parasitism. I quote from 
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Dr. Harley, in his elaborate paper vn Ihe “ Parasitism of the 
Mistleto” (see Transactions of the Linnseau Society, Vol. 
XXIV., page 183.J “ In fig. 17, tab. HI., he has represented 
tlie scalariform ducts of the extremity of the root-substance 
of Viscum regularly opposed to, and directly inosculating with, 
the dotted vessel? of Cratsegus, and opjjosed to none other ot 
its tissues.” A similar view aj)]M'ars to have biHin adopted by 
Adolphe Pitra, iii the Botanical Zeitung for and in tlie 
figure he represents the fibro-va.scular bundles fif the fosler- 
jilant curving towards the sides of the roots against which 
their extremities abut at various angles. Dr. Harley, on the 
other lumd, eonsideys, that the j)heir()mena in question are pro- 
dimed by the ahsorption.of the fibrp-vascnlar bundles abyiit 
the angles of convergence or of divergence, in ^re extension 
(o' the root in these direciions^^ind, therefore, to be indepen¬ 
dent of any tendency todnoseolatiou <if the ducts. Though 
Dr. Harley thus oppos<is the inosculation of the vascidar 
tissues of the parasite and its fost(*r })arent., he, on the other 
hand, considers that a eonlluence does take ]>lace in the cellu¬ 
lar system, and that, indeed, this is an essential condition of 
tin; parasitism of the mistleto. Thus in hi.s remarks on the 
eorticid systems of the two plants, hC Isays that “ tlMi*growth 
of the mistleto causes great thickching of the bark in its 
vicinity, and its older layers arc pushed outwards and cracked . 
by the distending base of the ])arasite, and thus a su])erfleial 
appearance of nisa’osis is produced ; but on closer cxamiini- 
tion, it is found, that the younger layevs of the, bark arc in 
intimate living contaeti with the corresponding layers of the 
bark of Viscum. Tlie contiguous margins of the bark;^ are 
mutually levelled ;*that of the mistleto at tfie 'expense of its 
outer surfiwe, that of the nouiishiug plajit at the expense of 
its inner surface j and the bark of the jiarasite is received 
within, and thus shortly invaginated by the bark of the 
nourishing jdant, at the surfiicc, and for soipe little distance 
inwards, the barks arc often separated by a little chink ; there 



266 * IforUettUure in Bengal. 

• 

is, ill fact, no union be]i\veen the dead outer layers of the 
barks; but more internally they form a continuous living 
stratum, covering over the smooth line of junction between 
the wood of the two plants, and thus the uninterrupted 
circulation of the sap through both is secured," Again, he 
states, tliat “ the young roots of the mistleto, and the bark 
of the nourishing plant live* contiguously in? organic union 
with each other.”* My observations on the relations of the 
cellular system's of the two plants differ from Dr. Harley’s^ 
though i^ may be as vrell to staUi, that Dr. Harley’s have 
reference to the Visenm album, ivlicreas mine have beoii made 
on loranthus buddleoiiies, L. Imigiforns. and Elt/j/ranthu 
globosus. I have particulmly exaininoil these relations under 
lenses of 150 to 300 diameters, in both milky and limped 
juiced plants, as also in that ol*,the gamboge-coloured Xan- 
thochymus; and I am convim;ed that the two cellular sj;^teras 
rarely, if ever, form true inosculations: the two tissues, though 
closely applied to each other, seem to me to preserve their 
individuality, and are in most cases separable without mutila¬ 
tion of the parts, which could of course not be elfected in a 
living and organically united tissue. The two systems are 
necessarily closely apiilied to each other, and the line of 
contact is fre<]uently uneven, though always distinct, and as 
clearly separable as in the most perfect articulations. The 
greater density of the cell (intents of the Tioranthi, relatively 
to those from which they derive their nourishment, must also 
be highly favourable to‘endosmotic communication and sus¬ 
tain a regular circulation of the sap, 

will now proceed to explaip the development of the 
rhizomatic and foot processes of th^ Loranthi and their rela¬ 
tions to the foster-plaat,' When the young plant has attained 
a height of from one to four inches, it throws out one or more 
rhizbmatfe processes from near the base of the young system. 
These extend often to a considerable length along the surface 
of the supporting branch, and attach themselves to the bark 
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of the latter by a series of sueker-Jike processes, ei^tly 
similar to that attaching the seedling plant. These suckers, 
or Aamt^oiiums as they are technically called, are frequently 
produced at very regular distances, and either in close juxta-; 
|)osition, or at distances of horn half to two or more inches. 
T'hey are of a more or less oblong shape, increasing Tjoth in 
height and thickness according to the greater or less vigour 
of the plant: generally from a quai-ter to ha^f an inch in the 
larger diameter, though I have specimens of them an inch 
and-a-half in diameter and of a globular shape, in the . 
csise of the original seminal suokcr, those of a secondary origin 
also gjve off rooteproeesses which' penetrate the bark and 
cambium la.yor and abut against,* without in any case, as I have 
previously remarkwl, actually penetrating the wi>bdy system. 

A more or less simultaneous g^;8wth ol'the parasite and prey now 
goes qn, and the folhnving are the general results. In cases where 
the foster-plant is of quick and^vigoi’ous growth, the chances 
are that tlie rhizome and its suckers will bo wholly enveloped 
in the branch to which it is attached, while in the mean¬ 
time lateiul shoots are developed more or less regularly along 
the sides or upper surface of the rhizome, and in their 
turn give origin to other rhizoines. Thus struggles the 
parasite and prey, until one or the other, nsually the hitter, is 
destroyed and accordingly seals the fate of both. Agajn, in • 
cases where the^ growth of both is equalised, the oiigimd rhi¬ 
zome may, for years, retain its cpi-cortieal relations by the 
lengthening of the suckers, in the sanlb ratio as4he supporting 
branch increases in thickness; the lower parts of the former 
being thus alone imbcdtled in the woody system of the 
latter, affording m old Ijranches most interesting and (as 
it has often proved to me before *1 •had specially studied 
the development of the phenomena) puzzling sections. 
There are various other decrees of development of the two 
, whic'^ I need not refer to here, as those which I have 
already described sufficiently elucidate tlje phenomena; in in- ' 
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dieating the different results according to the more or less 
equable halancement of the vegetative forces in panisittf and 
prey. The structure of the rhizomes dilfers in no essential 
way from that of the stem, but it is interesting to observe in 
those eases where two rhizomes come in cont.oct, that while they 
also become fixed to each other by the usual sucker-like processes, 
they ultimately effect as complete an union between their woody 
systems, as in any- natiu’al graft. By the way, this, in my opini¬ 
on, is strongly confirmative of the view I have taken of the phy¬ 
siological relations of the Loranthi to their fosler-])arents, in 
showing how the former interne become organically united; 
rendering it the less probable that such an union in the phciio- 
meua of parasitism shouhl.at any time, exist in their respec¬ 
tive cellular .systems; and not also be cirected and sustained by 
the vascular system : it appears tv).mc a mistaken notion. I may 
also mention, that I have observed in' the Botanic (Jardens 
here an example of bigcnei-ic grafting between the Loranthi. 
This is on a specimen of Bassia biityracea, on which the 
rhizomes of Loranthiis longiflorus and Elytrautlie globosus 
have formed a very complete union. 

With regard lo the development of the woody tissue of 
Loranthi in the correspoifding parts of the foster-parents, 
the view I have above t.'iken, seems to he that also of 
. Griffith, Unger, and Schaeht. Thus Griffith states, “ that the 
fibres of the parasite never penetrate beyond their original 
attachment, alihough the latter ilcvciujied Jihree appear 
ta have the pmer of airivmy at Um point, but no further.” 
From this and the following question, it is evident that Grif¬ 
fith bad then but imperfectly understood the phenomena. 
The more vigorous and older of these suckci-s, continues this 
author “ pierce the sap-wood to a greater or less distance; 
but no identification of substance appears to take place, the 
fibres of the suckers being at right angles with those of the 
sap-wood. In all probability they have not the power of , 
piercing into the sub|tance of the wood, their greater depth in 
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the older aqd larger branches being owing to the deposit of 
new ligneous matter. At the same time a corresponding 
increase takes place in the sucker, which becomes hard toward 
its base.” Transactions of the Linnaran Society, Vol. XVIII., 
p. 81. Singularly opposed to the above view is that adopted 
by Dr. Harley, fn which he holds that the roots of the mistleto 
not only penetrate the dilTorent laycra of bark, but-also invade 
the woody system by way of the lines of ,the medullary 
V'ys. Thus, premising that the mistleto (Viscum «,lbum) at- 
tacluis itself to the nourishing plant by roots, some‘of which * 
are horizontal and eondned to Clio bark, the others are con¬ 
tain od*witli in the Wood; Dr. Ilarloy explains that the former 
or horizontal rainilioatiiflis, “ pervade the .bark of the Jiourfsh- 
ing plant freely, which they can of course only flo by effect¬ 
ing its absorption simnlfanotnisly with their advance, some 
pass transversely and partially encircle the bitiuch, but by far 
the greater number running parallel to each gther and to the 
branch, traversi; it lengthwise. Whatever direction they 
take, they prodwe at frequent and pretty regular intervals 
other tiqiering cellular roots, which, guided (Jfjubtless, by the 
mi'dullary rays of the bark, pass towards the surface of the 
wood, and are thus brought into contact with the Aids of its 
medullary rays. They are subsequently found imbedded at 
various depths in the hard wood of the nourishing plJiMt, like* 
the primary resits.The horizontal roots arc cy¬ 

lindrical, and are wholly contained in the bark, and such being 
the case, they are each year removed further * outwards from 
the surface of the wood of the nourishing plant by the indi¬ 
genous growth of its bark'; and when the *noje external layers 
in which fhey lie* become cracked and dead and fall away, they 
are discovered. Meantime, these ro*of^ increase in size and 
harden in texture by the formation of woody layers.” Such 
then are Dr. Ilarlpy’s views as to the development of the rhizo- 
• matic processes of the mistleto in the branches of its foster- 
parent, and for which I wjll no^ briefly ^ign ^reasoiis for 
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regiirding them as untenable : the structural development 
being evidently misinterpreted. First as to the rhizomatic 
processes of the mistleto (Viscum album,) which, unlike those 
of the Indian Loranthi examined by me, are imbedded in the 
bark, parallel w'ith, and in immediate proximity to, the cam¬ 
bium region, and in this respect differing very immaterially 
from the normally epi-cortical rhizomes of bur Indian Tjo- 
ranthi. Dr. Harley is also carerul to impress ujkiu the reader 
the extra-ij.'imbial position of the rhizome, though be ueglect-i 
to explain how such a position can be sustained, consistently 
with its fixed attachments in the thickening woody system of 
the supporting branch. Clearly if the roots of the p rasitc 
hav’e a mode of growth similar to those of our mangroves, 
&e., and thus, from a fixed point elevate the rhizome simulta¬ 
neously with the develojiinent of the branch, it is unim])ort- 
aiit whether it lie in the cortical or cainbial regions,, the results 
must be the same ; and so long, as the balance of growth is 
retained, the rhizome will lie beyond the 'voexly tissue of the 
branch. Taking these self-evident results then—a simulta¬ 
neous centrifugal and centripetal development of tin; root- 
processes—we are uatinully led to enquire as to the period when 
this nicely'-regulated polar grou'tb commenced. Dr. Harley, 

I dare say, will not, or auyhoiv does not, I'retend to enlighten 
' us on, this point; though it is evident, that such inodes 
of development are necessary to the support o*' tiic rhizoim?, 
they ,are anything but such to his theory. On the other 
hand, I am coftvinced from observations on the development 
of the homologous processes in the Loranthi, that the mode 
of growth, relatively to the oiipporting branch, is largely 
and chiefly centrifugal, corresponding closely to that of such 
gouty stemmed plants as Adenium, &c. Thus, as previously 
stated, and in accordance with the more or less equally ba¬ 
lanced growth of the respective parts of parasite and prey, 
the rhizome of the former may or may not become imbedded 
in the'wood^ system f the latter, v^ercas for the lower parts 
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of the snelcev-Uke roots, this is a necessary result of the pro¬ 
gress of development, and alike ap])licable to the intra or 
epi-cortical rhizomes of the Loranthi. In the sections 
given by Dr, Harley, the form and position of .the root-pro¬ 
cesses arc very similar to some of Ihose I possess of Loranthus 
longi floras and lillytranthe globosus : all are of a more or less 
oblong shape, tlio long diameter axial to the branch. It is thus 
(as sliown in Dr, Harley’s figures), that the lojigitudinal sec¬ 
tions of the branch bearing mistleto, exhibits linear o» somewhat 
elliptical-shaped root-processes terminating in obtuse and 
more or less rounded extremities, jvhercas those exposed in 
f railsvftrsc sections arc all more or less tapering and sharp 
jiointcd according to the angle at wTfiich they may htfve l>een 
cut. Dr. Harley, referring to,this says, that “the young taper 
roots also appear wider and sh(Trtcr in longitudinal sections of the 
nourishing branch, than in those made in the other direction.” 
These are the appearances, he continues, “ which, doubtless, 
letl Mr. Griffith to the conclusion that the mistleto is attached 
to the stock by sucker-like processes.” Presuming that the 
author has consulted Griffith’s excellent papci^ I am at a loss 
to understand how any doubts as tcv the organs referred to can 
have possibly suggested themselves. Mr. Griffith not only 
carefully describes, but specially illustrates, them by whole and 
sectional figures in Tab. VIII.; tbc latter showing tliat tiie 
sucker has pierced the bark and become applied to the wood of 
the noimshing branch. In regal'd to, their origin and nature, 
Griffith also states, that “ as soon as the parasite has acquired 
the height of two or three inches, when an additional supply of 
nourishment is probably required, a lateral slioot is sent out, 
which is especially towards the apex^ of a greenish colour. 
This at one or two, and subsequently at various points, ad¬ 
heres to the support by moans of sucker-liho. productions, 
whidi are precisely similar In structure and in mode of attaoh- 
* ment to the original seminal one’’ previously described. .... 
‘‘Again,” in the adult plant, he continucS the suuker-bcaring 
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.shoots frequently rim tea (Considerable distance, i^any of the 
slocks beinj' literally covered witli parasites, all of which 
have orijfinated from one seed. I have seen such shoots, 
which had taken their couree alon^a (hn-ayed branch, become 
veflexeil, and return in quest, as I may express it, of a part 
capable of alfordino: nourishment. In all the species of Lo- 
ranthus which I have examined, (he same phenomena occur, 
and also in the,species of Viseum from .which the drawhif^s 
were made^^- I have reason to Ixdieve, however, that in somo' 
Loranthi and Mscums- the attacliment takes jdaec by one 
spot; in other words, that there is only a primary attach¬ 
ment ; such will approximate in form to the Viseum album.” 
The'laltei’ sentence is, I eohfess, obscure, and evidently arises 
from the authoVs ignorauee of the strictly analog’ous nature 
of the phenomena in all the plants referred to ; which dilfer 
only in the one section, having an intrn-coiiicul, Ihe other an 
epi-cortical rhizome. I believe• that all species of parasitic 
Loranthi uormallg form many points of attachment with the 
branches they infect, as is the case in those species under con¬ 
sideration ; though even in these, as I shall subseciueutly show, 
we find specimens confined, to a very limited surface. 

Dr. Ilarh'y, in a part of ,his paper subsequent to that above 
quotcKl, returns again to the structural developments above 
discussed, and remarks that “ whether the roots of the parasite 
are implanted in the medullary system of the plvmt upon which 
it groevs by any invasive,action of their own, is not the object of 
this paper to determine” (I may be mistaken, yet in my opinion 
it is a question of high importance in any pajier profess(;dly 
treating on the parasitism of the rnis'tleto) “but I cannot pass 
without specifying the principal anatfimical facts which support 
this view. They are Jird the evidence of repeated absorption of 
the fibro-vjiscular bundles, allowing the extension of the roots 
into the exposed medullary rays ; ifnd srtonil', the conlluonce 
of the extremity of the roots with the centml pith, which 
could onlv' result friSih an invasive growth of the roots ; for, 
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altlioiig’h a branch may be very ea^’ly^aifccted with the para¬ 
site, we can hardly suppose that this would occur simultiinc- 
ously with its original development ; the branch must be 
j»re-I‘ormed, which implies the existence of at least one ring of 
wood between the point of the root of the parasite and the 
medullary centre of the nourishing plant.'” Now, with I’efer- 
cnce to tjhe lirsb proofs of the invasive action of the roots of 
the mistlcto, I have to remark, that with tl»e exception of the 
insinuation, and it may be, occasional absorption of cells in the 
lirst })(>netration of the cambium tissue by the nasijent root- 
processes, the subse(pient devekpmemt of these organs being 
simultaneous with that of the other tissues—be it in the 
medullary rays or woody layors-^th<-“re cannot consequently be 
any evidence, as Dr. Harley would have us believe, of “ re¬ 
peated absorption of the fibi’q-Vascular bundles,” nor is any 
such jiilbrded in his magnified sections on Plate XXX. Related 
to this is the assumption that the direction and arrangement 
of the roots ol‘ Viseuin, which lie within the wood are deter- 
mined by the arrang-cment of the medullary system of the 
nourishing plant, the roots always h'ing strictly parallel to 
the medtdlary rays. In this view the author is siqiported by 
Dr. Hermann Schacht who states,* that “ the root of the 
mistlcto developes on the side of fhe wood branches which 
occupy the position intended for the medullary rays, of the • 
wood.” In the many sections of branches infested with 
Indian Ijoranthi, I can find no support for such views ; and 
even as the root processes originate indifferently from any part 
of the lower surface of the rhizome, so do they indifferently 
impinge upon the woody layers or medullajy rays that may be 
opposite to them. * So far^ I rccolleot this is the case also in 
branches affected with A'iseum album* aertainly in many old 
specimens of mistleto on Apple and Hawthorns, I have seen 
the roots in both the woody, and medullary regions. I am 
.supported in this by Adolphe Pitra, who (as quoted by Dr. 
ILu’ley) in his remarks on^Dr. Bchacht(jp^observations,* says 
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that they may be true with rej^iril to certain defluite stocks, 
such as fire and pines, hut I cannot est ablish this fact, as I have 
not had an opportunity of investijyating such stocks; but it 
certainly does not hold for all. With limes, willows, and 
other trees, I have fo'uid the rule uniformly not established. 
The place where the sucker {senker) meets the wood is quite 
accidental, and is usually not that of a me-bdlary ray ; besides 
the sucker is fron. the first much too strong and too broad 
(in the section’ of a yearling shoot) for‘it to correspond to 
medullary ray." 

Secomllg, let rrs consider the support afforded to Dr. 
Harley’s views by the confluence of the extremily ^of the 
roots with the central jii.th, which" remarks the author 
“ could only "csult from the invasive growth of the roots, &c.” 
This seems to me a mo.st unfort'anoto and unttmablc assump¬ 
tion, applicable only to species (if such tlii>rc are ?) destitute 
of the rhizomatic and secondary root-processes. On the othe*' 
hand, in sirecies such as those under considi-iation, the vhizo- 
matic processes of the parasite may and do occasionally r'-'cli the 
apex of its supporting branch, (especially on shoi • 1.. oral 
branches), and thus united apex to apex undergo a simultane¬ 
ous extension, and have ifs root-processes directly applied to 
the medullary sheath. I have actually found such relations 
in yopng shoots of Salix tetrasperma, Terminalia Catappa, 
Ficus religiosa and Jambosa vulgaris, infestetl with the Loran- 
thus longifloras, and Elytranthe globosus; and there is no 
reasons why similar relations may not occur in the parasitism 
of the Viseum album. The great extension of the rhizome is 
interesting. I ha;Ve measured .s])ccimens of Elytranthe 
globosus on Salix tetrasperma, in the Botanic (Jarden here, 
with rhizomes of from (fight to ten feet long attached firmly 
to the willow branch by numerous suckers, and giving off 
many new shoots. On branches of Jambosa vulgaris, 1 have 
also measured equally long rhizomes of Loranthus longi floras 
attached at more or less ccpinl distances to its suppoiling 
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branches by its sucker-like processes, and producing slioots 
irregularly along the lateral and upper surface. 

With regard to the preference of the Loranthi to certain 

trees, Dr. Harley is of opinion “ that, other conditions being 

equally favourable, the size and number of the medullary 

rays is the chief cause which determines in any given case 

the attachment ef the mistlcto j and this is probably true of 

all other cases of parasitism. With a view to testing the 

ivuth of this supposition,” remarks Dr. Ilarfey, “I have 

examined the wood of those of our indigenous trees and 

shrubs which from '^heir size, distribution, and aggregation, 

are liable to the attacks of the parasite, and also that of 

om e> 'ic plants to whidi it is naturally attached 

o>’ noon hich it mav be made to grow.” results are 

, • in dctiii.; and compfl'ise the measurements of the 

d( ^ nd width of ‘tlic individual rays, their relative 

disposition, id the 'iniber of cells of which they are com- 
. *■ • • 
posed, in thirty-tw ^kinds of plants. The rays vary in the 

ditlerent kinds from the of an inch in depth, to thCj.^»ir.j 
c * an iniih in width, and do not, by any means, afford much 
support to the theory that the greater or less liiibility of plants 
' o parasitic infections is dependent 6u the size and number of 
the medullary raj'S. Thus in some’ parts of the Continent of 
Duropc, the common Fir, Pinus sylvestris, is much infected . 
with mistleto, though the depth of the ray is one of the 
smallest recorded in the observations. Dr. Harley regards 
such, as only apparent exceptions, hof^ever, and would‘thus 
explain them :— First, “ the precariousucss of the dissemina¬ 
tion of Viscum, the only njeans for effecting the process being 
extrinsical and accidental. The more closely, therefoi-e, a 
f v'C is approximated to a fertile plant*, tlie more certainly will 
it be aliectod, and vice versa. The greater frequency with which 
mistleto attacks apple and hawthorn-trees as ‘compared 
, with m'-ple and walnut-kecs, which upon the theory are 
tnacl' more liable (aS having deeper ^d wider medullary 
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rays) is thus aceouiiteil fijr. There is, perhaps, no tree in the 
series more liable to the attacks of the parasite than the ma¬ 
ple, nor one that suffoi-s so much from its ravag'es. iwtlg., the 
nature of the bark, but especially of its periderm. The im¬ 
munity of the holly, birch, and alder is, doubtless, due to the 
condition of this outer portion of their barks* forming as it 
does in them, dry, smooth, and unbroken surfaces. ,. . . . 

The poplar, whijh, as far as my own observations extend, is 
more liable than either the lime or asli, appears to be the only 
exception to the theory ; but in this tree there are greater 
prc-di^posing conditions : thuo, the nature of the bark is most 
favourable for the attachment and germination of the seed, 
and the wood is very soft, and, from, the number, size, and 
arrangemeilti of the ducts, is easily separable in the direction 
of the medullary rays. The ntlgtleto is but rarely found on 
tdms and oaks, and never, 1 believe, • on the horse ehgsnut •, 
yet these trees, except as regards their -medullary system, ap¬ 
pear, in all other respects, viz., of number, size, aggregation, 
and condition of the bar-k to be even more exposal to the at- 
tiick of the mistleto than the apple and hawthorn.” It is 
curious, however, that Loranthus Europreus should chiefly, as 
I hear it-does in the Soutn of Europe, affect the oak and sweet 
chesnut. Again, it has been well remarked by the reviewer 
of Dr."Harley’s paper, in the Nat. Hist, lleview for 1861, 
p. 241, that merlullary rays are apt to be very variable in their 
vertical extension, though probably they may be tolerably 
constant in w’idth. Dr. Harley ought to have stated in giving 
the dimensions of the medullary rays of the common oak, 
that«the small rays only are referred to. This places the oak, 
upon which the mistleto is rai-e, vepy low down in his table, 
so as to suit his hypothesis vciy well. Hut it must not be 
forgotten, that the Oak, like the Beech (with which it is 
bi-acketed), and unlike the Chejnut (with which it is also 
bracketed) possess two kinds of rays, large and small." 

With reference^ to this iheorj^, I can but repeat that 
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in nil my observations on Lorantlli, -tbe relations between 
the medullary rays and the secondary roots in any infected 
branch are decidedly casual; and the parallelism that may 
exist between them is but a natural result of the mode 
of development of their rhizomes. It is, however, alRrmed 
by Dr. Harley, that in branches Avith an excentrical pith, 
the parallelism is also retained, and the points of* the root- 
processes still directed, tp the pit h. This may, ^or may not, 
hfipjien : thus roots simultaneously developed in an.*xcentrie 
branch will, as a matter of course, retain the parallelism, while 
on the other hand, the chances are few, of any such «)iiici- 
dents ocfcurrinfy when the eccentricity has been acquired prior 
to the attachment of the biistleto*: ^hissing off more »r less 
closely at a right angle from the^i-hizome they will'and do vari¬ 
ously inters<>ct the medullary r.lys. This I find to hold alike in 
species* with intra-cortical and epi-cortieal rhizomes; both 
generally extend in nearly straiglit lines and jwrallel to the 
axis of the branch to which they are attached. Whereas in 
consonance with the existence of any degree of elective affinity 
b(;twcen the root-processes of the mistleto witji the medul¬ 
lary rays of its supporting branch, ^tliose species with im¬ 
bedded rhizomes should (in aeeordanpc with that efeetivity, 
and the prevalent spiral mode of development of plants) 
extend along the stem in a more or less distinctly’sqiiral 
manner. Thus, as it appears to me, the theory that “ other 
conditions being equally favourable, the size and number, of 
the medullary rays is the chief cause which detei-mine in any 
o-iven case the attachment of the mistleto’' is untenable. 

On the other hand 1 belic'C'c that the habit, and chemieal 
qualities of the bark of plarrts chiefly determine their relations 
to the Lorantlli, as indicated by the folfowing observations. 
First, habit: trees of compact habit and heavy eyergreen 
foliago; as some ofmiir Magifolias, (Juatteria, Oarcinia, Nep- 
Kelium, Jambosa, Diospyros, Artocarpi, Putranjiva, &c., are 
all imsuited to the Lorantlli,* and apparefft4y for jio other 
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reason than the above/ It is ciirions to observe Jiow strictly 
the Loranthi when seen on healthy specimens of any of the 
heavier foliaged species of the al)ove genera, arc confined 
to the extremities of the shoots. There they live and 
flourish, only so long as they can extend a-pacc witli 
the lengthening shoots : failing this, as they become 
enveloped in the dense foliage, their vigour fails them, and 
sooner or later,they die out. Seoondtg, Imavy-foliaged deciduous 
trees arcf also generally unfavourable, partly owing to the 
dry, sc&ly nature of the bark, the loss of foliage in the cold 
and hot season, and the heavy shade afforded through¬ 
out the rains. It is thus as I believe that we rafely find 
Lorantlii on several of the species of the following genera : 
Dillenia, Flacourtia, Salmalia., Sterculia, Schleichcra, Mcli- 
cocca, Spondias, Erythrina,' Terminalia, Nauelea, See. 
Again, dry and thick-barked species as Eucalypti and Metaleuca 
of various sorts, Adansonia, •Xauthoxylon, Ailanthus, Poti- 
partia, Boswellia, Balsamodendron, vaKous Araliaceaj, &c., 
are all unfa\^ourable; and though 1 have frequently found 
seedlings on some of them, I have rarely found them support¬ 
ing old, plants : the seedlings generally dying ere their roots 
can penetrate and draw, support from the inner layers of 
bark. I find also that trees whose bark has acrid, bitter 
or astringent qualities, whether limpid or milky juiced, arc 
but little liable to the attiicks of Loranthi, and the less so as 
these qualities become the more pronounced. Thus; on Hfclia 
azadirachta with a nauseous and bitter bark, we never find a 
Loranthus; whereas on that of the blander Mclia composita 
and sempervireps,‘they arc by no means uncommon. On the 
specimens of the following genera, growing in the Botanic Gar¬ 
dens here, I have never seen a single plant of Loranthus esta¬ 
blish itsqlf; though, all arc more or less in proximity to other 
trees Ixjaring them. These arc'Oehna, Skucea, Simaruba, 
Averrhoa, Rhamnus, Cirsalpinia, Ilanhatoxylon, Acacia Catechu 
and A. Aiyibica, lubidibia, Ilymenodictyon, Ilex Paraguayen- 
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sis, all of owr Apocynacese (with* the exception of Nerium) 
Loganiaoeee and Emhlica, &c. The rare occurrence of the mis- 
tleto on the oak, is probably largely due to the astringent 
qualities in the bark of the latter, and partly as in the case 
of Elms, Chesnuts, and others, from the heavy foliage which 
shrouds them in “the growing season, and drops to expose 
their uniipened’shoots toawintei''s vigour. Again, those 
with a resinous juice,, ag the Dipterocarpi gcncfally, the Ca¬ 
lvariums, many of the Guttiferro, Melanorrhsea usitatissima, 
Piscidia, Schinus molle, Semeearpus, Styrax and others, are 
not at all liable to the attacks of the parasitic Lorantki, and 
indeed have never found specimens on any of them, in the 
Botanic Gardens here, ©n the olhei? hanvb, light airy foliaged 
trees, with a bland, limpid, or milky juice, and a ?oft, thinnish, 
coarsc-textured bark, are all especially liable to become the 
prey ef the Loranthi. The following list is confined to the 
different kinds of trees more or Jess infected with Lorauthus 
longiflorus in the Botanic Gardens herej 


Salmalia malabarica 
Sterenlia villosa 
yEglc marmelos 
Citrus decumana 
Xanthoch 3 'mus ovalifolius 
Banisteria laurifolia 
Cnpania canescens 
Mclia composita 
„ sempervirens 
Chloroxylon swicteiiia 
Zizyphus jujuba 
Mangifera indiea • 

Garuga pinnata 
Inga duleis 
„ hajmatoxylen 
Dalbcrgia sissoo 
In the above list, there ,are a* few urSlwagcons, evergreen 


Gleditschia sinensis 
Pyrus sinensiji 
Teripinalia Catappa , 

„ angiistifolia 
Jambosa vulgaris 
„ polvqvetala 
Ijagerslrvemia regin® 
Bassia butyracea 
Mimusops elengi 

„ imbriearia 
Tectona graqdis 
Ulmus virgatus 
Ficus nitida 
„ religiosa , 

„ glomerata 
Ant idesma’bunias 
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Irt'os inchuleil such as iiassia hiityrocea (an old tliinly-bmuch- 
ecl tree now becorainj^ quite over-run with the parasite, Uioufyh 
on the younger and more vigorous siwcimeiis, few have suc¬ 
ceeded in establishing themselves, and these only at the extre¬ 
mities of the branches) so also in the cases of Mangifcra Iii- 
dica, Jambosa vulgaris, and Mimusops Inibnearia. On these 
trees, as I have above remarked, the panisite strives to extend 
with or beyond hhe branches, frequently with a suiq)assing 
vigour, sn that the extremity of the branch is atrophied a};i'd 
the paivisitic rhizome dies bsiek to a vigorous stem causing 
a moi-e or less extensive hypertrophy of the woody layers 
are subsequently formed around its base. Thq, plants 
thus freipiently form a'large and'bushy head, anil though 
many parasitic suckers shoot out around the base, we rarely 
find them pi'oducing epi-cor{v/al rhizomes. The branches 
of teak-trees when attacked bv Loriiuthus, generally ibecemc 
much hypertrqphied, but fortunately it seems to be one of 
those heavy foliageil deciduous trees, ou„wliich those parasites 
are driven to. the extremities of the branches, and arc thus 
not likely to do much damage to the trunk or heavier branches. 
The L._ longiflorus however, when thus fairly established about 
the extf-emity of a stout branch, grows with great vigour, 
producing a largo irregular swelling around its base, whence 
‘ proceed strong and numerous shoots, with leaves of a 
thick leathery texture and often as much a.s 7 to b inches in 
length by 0 to 9 in breadth : certainly the largest sized leaves 
I have ever seen it produce. On trees of this habit, the seed¬ 
ling parasite, though it always bears the characteristic rhizome 
in the younger .^,ages, is generally destitute of it in the older 
or ftdl grown plants : all either .dying bitek to the base of a 
stout stem or becoming imlwdded in the liypertrophicd branch. 
It is also interesting to observe, that while on light, airy 
foliaged trees, the rhizomes extending towards the base of 
the branch arc •generally much stouter and more vigorous 
than those extemyug lowaiils the .iiiex ; whereas under the 
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al)ovo conditions, the reverse is tlfe rule, and we find tlie in- 
wardly dirccled rliizome weak in the extreme, and soon becominjir 
imbedded in the tliiekeiiing' branch; the apically-dircctcd 
shoot absorbinjj all the vigour. I liave specially'’ examined 
this on Teak and Jambosa vulgaris. It naturally' oequrredto 
me, when I fir.?t observed the Loranthus longillorus and 
Ely'tranthc globbsns, thus confined to a single attachment 
and aj)parently destitute of the epi-eortieal rltizonics, that the 
lujtter, as in the ease of the common mistleto, migJ^J; possibly 
be found extending along the inner layer of bark. This was 
a mistake : specimens now befoi*e me of both the above named 
pamsitijs, present ne such jdicuomena. I shall describe a few 
of these, first from one of Jalnbnsa vulgaris. Thp foster 
branch is only ihree-fonrlkn of an inch in diametei* immediately 
below the attachment of th«* parasite—L. longiflorus—and 
apparently in the early stages of the development of the 
latter, the extremity of the branch has been utj,torly atrophied, 
as no trace of it uow.remains. The parasite is thus attached 
to a hypertrophiefl apex, a longitudinal section of which 
exposes a ball-and-socket disposition of the^ parasite and 
prey': the latter forming a very regular cup-like dilatation, 
t/nre inchen iu diameter by about the same in dtpth, and 
containing the somewhat conical extremity of the parasite, 
the base of which is only /iars below tlK plane of the * 
last woody layer,of the branch : a highly important physiolo¬ 
gical fact, as I shall now explain. The branch with its hyjier- 
tropied apex strongly resembles a Iiirge tobfieco pipe, the 
former corresponding to the stalk, and the swollen apex to 
the bowl, the latter being ipiito as sharply.defined and rising 
up at about the safnc anglq from the branches, as in an tnxli- 
nary meerschaum pipe. I will repeat tfie^ea-surement: branch 
at the angle ivhence it springs up into the cup-like dilatation, 
ihreefoiiHhs of an ^neh acrosg, while the diameter of the latter 
ds three iuehes. Now, the base of the parasite? rests on the fhirti 
woody layer of the branch tind is imbedde<d two more, when 
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tlie atrophy of the upper iwrtion of the branch,' as one may 
suppose, had been completed. During this period, also, the 
irregular woody layers forming the base of the cup have 
been developed, and measure three to six lines in thickness 
with a regular, unhypertrophied bark, two lines thick. The 
woody layers of the branch thus indicate-it to be of five 
years growth, and as I have above shown, it was three years 
old ere the pariisite became attached to it. The parasite, 
on the other hand, as indicated by the woody layers of the 
stem, is of eight years’ growth, and at the neck is an inch 
aud-a-quarter across, terminating downwards in an irregularly 
conical base: the woody tissue of the nourishing branch being 
separated from that of the parasite hy an amor][>hous fibro- 
cellular, fun^id growth, which varies from three to six lines 
in thickness, and strongly resembles the corresponding parts 
of such root-parasites as Balanophoras. Tlie cells are usually 
rich in minutely granular starch, while the intercellular spaces 
are filled with gummy secretions, and in sections form large 
angular granules. The development of the nourishing branch, 
would thus appear to have been utterly arrested (jis I can see 
no traces of subsequent deposits) for a period of six years, form¬ 
ing a m^re vehicle for the supply of crude sap to the parasite. 
It was thus functionally analogous to the woody adveniitions 
roots of the arborescent monocotyledons, and similarly destitute 
of medial foci of development. It is importsint also to observe, 
that the cambium tissues and bark differed in no respect 
from those on active, or organising portions of the stem. Again, 
the branch supporting the parasite was fourteen inches long, and 
a secondary shoot from a stout branch of which those later deve¬ 
loped, and unburdened with parasite^ were many times stouter. 
Throughout the whole'length of the j>iirasitc-})caring shoot, 
the diameter was nearly uniform, with a slight thickening 
towards the base, where it may be supposed to have received a 
modicum of elalxtrated sap from the branch, from which it 
springs. I have ^lacady pointed out important structural and 
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I)bysiological differences between .the phenomena of 
parasitism and grafting; but I know of none more im- 
portiint tlian that which I have now illustrated. Practical 
physiologists are himiliar with a class of facts, illustrative of 
an inherent developing power, which plants may possess, in 
the absence of leaves. Dutrochet was the first to notice this 
in roots of the*Fir-tree, some of which in the Jur^, he found 
alive and growing forty-five yearc after the ttunks were felled. 
Qoeppert noticed it also in the case of Abies pec^nata and 
excelsa, thoxigh he ascribes it to their having become natur¬ 
ally grafted to the roots of'contiguous trees. There are 
many ^other examples, however, of tuberous-rooted plants in¬ 
creasing in size and living for many years, without loaves’ or 
attachments of any kind to other plants: the processes of assi¬ 
milation, &e., being carried on by the green and exposed bark. 
In the above case of Loranthus, however, we find that deve¬ 
lopment is entirely arrested. This may be si/nply a result of 
the sap-sui>ply being sufficient only for the demands of the 
parasite, though I am rather disposed to ascribe it to the 
more or less complete arrestment of cndosmotic action (from 
the viscous juiced cells of the Loranthus, to those p( Jam- 
bosa, with a thin, limpid juice) and the Incompleteness of the 
assimilation and respiratory processes of the intermediate bark. 

I am aware from experiments published in the Cotufties. Ren- ' 
due (August Ifi, 1852,) that the stems of mistleto-bearing 
specimens of Acacias, Apple-trees, Poplars, &c., increased in 
diameter after they had been strippeif of their ftwn leaves and 
branches; but this was more probably due to the completeness 
of the assimiliitive and respivative proeesscsioHhe large surface 
of bark, acting oft the cru^e ascending sap, then to any ela¬ 
borated descending current fi'om the mibtleto. 

The next specimen which I have to describe is of a Teak 
branch bearing a Jprge plant of Loranthus. The parasitic por- 
.tion is twenty inches long and bears two ftirgc and distinct 
plants, and one small. The largl'st speciwjen has an irregular 
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oWon^ base, ten indies^'loiijf, liy from two to foni’ inclirs ilcep, 
and fjives rise to two stout stems, respectively one ami two 
inches in diameter, the larg'er of eif^’ht, the smaller ol four 
3 'ears’ growth. The second jdant has a base four inches ii; 
length b}' from two to three inches in dej)th, and gives rise to 
two stems, each about an im:h and-a-half tliiclc, and in section 
exiwsing six woody la vei*s. Each of tint above specimens irst 
in a well-defined bavitv of the branch, and as in the case of 
that abovf} described on Jambosa vidgaris, give off no rhizo-i 
matie or root -processes e.ither in or .above the bark. Both are 
also attached to the same side of the nourishing branch, and 
it is interesting, as bearing, on the absence of any acti\je eoru- 
miinication in the descenvling sap from the parasite to its 
fosterer, to observe the small size of the annual woody layers 
of the latter in a line with the Ixanner, as eom[>ared with those 
on the opposite and free side of the branch : the measuiwuents 
of the ten la 3 'prf 5 on the latter b.eing nearly two inches, whereas 
on the former side, the 3 " were comprised within a (juarter of 
an inch. The bases of both the above s 3 )ecimenK were much 
dc'caved for sopie distan<“o from the centre as were also the 
adjoining portion of the fostering branch, the living and 
vegetative attachments, being chiefly confined to the inner 
cortical and upper woody hn'crs. 1 have examined several 
other sf»eclmcns, but as none of them differed in any important 
respects from those already des<!ribcd, it would be superfluous 
to dfscribe them here. All agree in having no rhizoniatic 
processes in thb adult state, and in being atta<!hed on a more 
or less extended, though continued surface to tlu* sup])orting 
branch, and in this,resppct presenting a curious modification 
of tlfe normal mode. The relation of these pjirasitic jdants 
to their fostcr-parents’arc thus strictly atialogous to those of 
rhizome bearing plants to the soil. In these we find species 
with rhizomes growing on the surface of tluj soil, or epifjmmn, 
while others penCtrate the soil to different depths, thence ex- • 
tending in a mo#-*, or lesrf liori^ontid direction, and then 
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termed hgpogoeom j or a^aiti we may liaveas iu some few adap> 
live modiiioaiions of these, and an ejtigeeom or hgpogeeous 
plant will produce a tiifled or more or less erect rhizome. So 
iu tlie parasitic g-encra Lorantbus and Viscum, wo find the 
rhizome in certain species extending along the surface of the 
bark (epi-cortical) and attaching itself by a series of suckers 
which invade the latter to its innermost layer in search of 
nutritious juices j while iu the <^Uiers, the rhizome is mtra-cor- 
•Qcal, or extending itself within the layers of bark,,gnd giving 
out like the above, root-processes, which also penetrate and im¬ 
bibe the juices of the inner layers : their powers of elin\ination 
enabli^ig them to draw, as I believe, indifferently upon both the 
crude and elaborated sa^:^ from the many kinds of trees 911 which 
they do establish themselves. Again, we have adaptive modi- 
tieations of the preceding forms on some of our heavy foliaged 
trees ,as also on those with a thick, dry, and pa])ery bark (which 
the young roots can either with dillieulty, and only under most 
favorable cireiimstavces penetrate), wln'reby the develoimrent 
of the lateral rhizomes is arrested, and a large tuft springs out 
radially from a single and more or less expanded attachment. 

Two oilier specimens in my possession are worthy^ of des¬ 
cription from the novelty of the attachment of the parasite 
to its prey : both are on Nerium odormn. The finl is at¬ 
tached on the upper surface of the petiole of a leaf, and has a' 
main stem fivejnehes in length, with two lateral ones of about 
four inches; the basal girth of the main stem being four lines. 
Several rhizomes have been produced, but one only has extended 
along tlie stem, forming firm attachments for the length of 
nine inches: the others—three—extending along the * sur¬ 
face's of the Iciiflnive failt*l in eflccting a secure attachhient, 
and continued slender and contorten,*y/ru/y out in place oj- 
the disc~lil-e processes, numerous slender rhizomes in jenreh of 
fised^utUudung surfaces. The lamina of the leaf, though 
• st ill attached, was dry and dead, all nourishinent having Ijccn 
arrested by the parasite. .The foot-stalk jiad inoieaswl much 
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in thickness: the lateml measurement beinjf five lines, the 
vertical three lines, whereas in the normal condition, we find 
them respectively one and>a-half and one line. Again, while 
a section of the iietiole in its ordinary state exposes a minute 
6emi*lui;ar baud of fibro-i’ascular tissue, we find it supiMJrting 
the Loranthus with a hanl woody band, three lines broad by 
two in depth. In the second specimen, the attachment is on 
the midrib of th6 leaf and an inch and a quarter from the 
base. Tlje Loranthus has a vigorous, though solitary, shopt 
two aud-n-quarter inches high, with two lateral rhizomes; the 
one extending downwards to the stem, with which however, it 
has failed to attach itself, owing to the frequent moveipents of 
the leaf, though midw-ay it' has formed a normal disc-union 
with the midrib. The other rhizome extending towards the 
apex of the leaf is unattached, sJender, contorted, and ramify¬ 
ing, as in those previously described. In this case, also, the 
thickness of tl»e jTetiole and.midrib has been considerably 
increasetl. The root-processes pass completely through the 
midrib, causing a slight local hypertrophy of the tissues in the 
lower side, thojigh strangely enough, none whatever ou the 

adjoinii^ portions of the blade of the leaf, either above or 
( 

below. 

The L. longifloras, naturally an evergreen shnib, becomes, 
as I have observed, quite deciduous when growing on some of 
the deciduous trees in this garden. Thus specimens on Sterculia 
villosa, Salmalia Malabanca and Lagerstreemia regime, re¬ 
main leafless, or nearly so, with their foster-parents from the 
end of December until the latter burnt again into flower and 
foliage in the hot season. Again, ’on such trees as Terminalia 
Catappa, which suddimly cast theil* leaves in February, and 
in a few days are again covered with expanding buds, the 
Loranthi. (as in their ordinary evergreen supporters) lose not 
their foliage, and then present an odd appearance as they .hang 
out in great tufts from the leafless and bud-expanding branches 
of those lofty treesf ' 
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» 11 is ail interesting fact that of the several genera compris¬ 
ing tile natural order of Lorauths, all, with one exception, are 
jiainsitic. Nuytsia is the name of this self-snstainer, which 
has two sjtwihc representatives; viz., the iV. flmibtmda a 
iialive of King (leorge’s Sound and Soutli-^restern 4 ustralia, 
wluMx* (from the profusion of brilliant orange-coloured flowers 
which it produces, it has been eomjiared by the Colonists to a 
tree on Arc) it is connnonly known as th^? Mame, or Fire- 
tps). The second sjieeies is N. ligustnna, likewise aji Australi¬ 
an plant, found by A. Cunningham, in the more arul parts of 
the nine Mountains, west froin Fort Jackson. I strongly 
suspeej^ however, from the evident affinities of these jilants 
with the Saudal-woods,-^Sautaliieeir,—in habit, disjiositioii of 
the leaves, valvate aistivatiou and unilocular 3 -(tvulcd ovary; 
t hat a careful examination, »will, as in sevend genera of the 
latterairder, expose parasitic attachments to the roots of en¬ 
vironing plants. AVe .already, know this to, be the case in 
'I’hesium and Comandra, probably also in Leptomoria and 
Choretrum; and certainly as I shall now explain, in Santaluni. 
In the Hotanic Cardens hero, having had freejuent occasion to 
transplant specimens of the common Samlal-wood—S;mtalum 
album—1 was struck w ith the rt^ieatcd failures of all the 
oilier plants, as indeed those of smaller size also, unless re¬ 
moved with an nnproportionally large ball of soil. Tlie* eases ' 
of root parasitism in the allied genera, Thesium and Com¬ 
andra naturally occjirred to me, and determined to .take 
an early opportunity of investigating the relations. This I 
have now done, and as I suspected found, on careftdly tracing 
out the more slender ramifications (no easy ni^tter,) abundant 
evidence of its panisitie :»ttachments to the roots of the sur¬ 
rounding plants. 1 have since exemplified it more iully by 
placing seedling plants ot the Sandal-wood and other plants 
together in the aume pot.* Under these conditions it has 
•formed attachments to the roots of Saecharmn siMmtaneum, 
Bamlnisa aurieiilata, Arcnga sacchariferstj Caryota^ urens, and 
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C. sobolifera, Cocos nueifcfa, Phu?nix sylvostris, Ilcptaplcu- 
ruin vcmilosuni, II. uinlmiculifcrum, ami Infja ilulcis. 

1 was led more fsj)c<-iiilly to try my cx|iorinieiits with palms 
from liavinj' ol)scrvc(I tlu; fciamlal-wooil trees j^ix>win^ with 
imiisiial ' ijrour in the vicinity of Arcng’a, and on examina¬ 
tion, expt>siHl its coiiioiis parasitic root relations with timt 
palm, as also with the common “ Ka-sh-grassSaceharum 
spontancum. With the Araliaeca;, 1 liad most denmnstrative 
evidence; dlrst in a vigorous old tree of Sandal-wood grow¬ 
ing in the vicinity of a large specimen of [l(‘pta|>lcurmn 
imibracailifcrum, whicli I hail occasion to cut out. A lew 
months after tin's, 1 was surprised to find the tree nearly des¬ 
titute of leaves and altogether in a’most unhealthy state, 
though for solfne time after the ivy-wort had bi'en renioveil, 
no changes hiid been ((bserved. This, however, was probably 
due to the strong vitality of the ivy-wort’s roots, which may 
have remained fresh for weeks after the stems had been cut 
out. The tree has since maile poor jkuI weak growths, 
though alwavs yielding an abundance of tlowers; and now— 
the fourth year-;t-it seems to be accpiiring fresh vigour, pro¬ 
bably frani having formed new root attachments. The se¬ 
cond case was of a young tree, fifteen feet in height, and grow¬ 
ing from the midst of a bush of ilejitaplcurum venulosum. 
The latter having been cut out, the young Sandal-wood tree, 
shortly after lost the whole of its foliage and was Ibr fullv 
two years afterwards in a most mdieulthy state. I’hcse il¬ 
lustrations, conjoined with the results of transplaiitiiig the 
larger and smaller sized specimens of Sandal-wood, and the 
copious illustration*' of actual attadjnients, afford most com¬ 
plete *and unquestionable evidence cf the parasitic root rela¬ 
tions of the above tree witli those of en'/ironing {)lants. 

I have now experiments in hand on tlic germination of the 
Sandal-wood, but as these are not suffieiontly ndvaneed, I 
must defer for the present the full illustration of these hither¬ 
to unobserved paratiiie relations. J shall thus confine myself 
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to a simple description of the mode (^f attachment as..! have 
observed it in the full grown plants, Tlius on roots of the 
Arenga saccharifera, we lin<l the rootlets of Sanfahim attiioh- 
ed by numerous tubercular processes, vaiying from one to six 
lines in diameter. Their mode of attachment is much less 
complete than that of the Loranthns, as I shall subsequently 
show. I may here allude .to the important distinction, that 
whereas W'C frequently find in the Loranthi*evory attachment 
.individualised by its own stem, and thus fonnibg a permanent 
organ for the ab.sorption and transmission of the^ nutritive 
juices; in Sandal-woods there is but one stem for an jnlinity 
of root ramilications, and thus every lateral attachment is 
thrown into disuse by the advancing rootlets ever effeeting 
new unions and affording more active and eoj^^ius sources of 
supply. It is thus, that we generally find all the older attaeh- 
montji broken j and the little parasitic tubercles, loosely hanging 
on the roots and resembling more the brown membranous and 
ruptured sairs of some of the Fungi, than any organ truly 
pertaining to those roots. The mode of attachment is sim¬ 
ple: every root-fibre produces a varying number of piuasitic 
tubercle.s, many of which never do berjome'^ attaebi'd, while 
those that do, adhere only to the soYt, juicy, and ecHular parts 
of the surrounding roots. In Arenga, it is thus largely eon- 
lined to the extremities of the roots and those of thek’.laleral* 
ramifications, .Lying in contact with these, the jiarasitic 
tubercules firmly clasp them in the j>roeess of development 
and simultaneously emit amass ot* cellular •papilhe which 
penetrate the <-ortical parenchyma and intermingle with their 
cellular interior. In grasses, as Saec^iarum spontaneum, 
I have found thc'attachnjents on both their crecjiing subter¬ 
ranean stem, and fibrous roots. On Ihe former the protrusion 
of a discoid celhdar mass, from the parasitic tubercles into 
the cellular parts^of the stfm, was very clearly exposed by 
, the sections. Tlic tiny fibi-es of the grassci^had been in many 
cases imbedded in the tiibercles, and lookit^is if they had grown 
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tliroug^li them. With'thc’ Ileptepleimims, the Satulal-wood 
forms larger and apparently more vigorous attachments 
than with those of any others, which h.avc as yet come under 
my observations. Thus with IT. venuloRum, I found the tu¬ 
bercular processes measuring from three to eight lines in dia- 
metei', and forming a very distinct union with the cellular 
region underlying the cortical parenchyma. 

In the above c.nses and all others that I have observed, I 
have been struck with the altsencc of any swelling or hyper¬ 
trophy of, the parts of the root around the parasitic attacli- 
ment. . Tliis apparently indicates important dillcreiufcs in 
the physiological relations, of those eases of parasitism, as 
conlparenl with the like pheu6mcna fti the Loranthi; though 
they may he, but the results of diHeronees in the chcmico- 
pliysical relations. Loranthi we know are utterly dependent 
for their existence on the supiiorting plant, and ai'c<thus, 
through the season of growth, incessantly absorbing <'rudc 
or elaborateil juices, thus disturbing the chxiilation, and caus¬ 
ing re-actions which are verj*^ likely to induce a hypertrophi¬ 
ed development in the suiTounding parts. The Santalums. 
on the oi>her hand, are hut ([uasi-parusitic, and thou»;li as [ 
have shown, they do form parasitic attachments, and suller 
in transplantation from sites on which they arc established 
' or even'by the clearing out of environing vegetiition, they 
can, nevertheless, live, grow, and even thrive in soil desti¬ 
tute pf other vegetable roots. This leads me to remark that 
parasitism seems to have been a ranch more essential condi¬ 
tion of their existence in former periods than it is now. I 
su.sp6«t this from the copious production of the parasitic tu¬ 
bercle and the proportionately s'.naU number which ever 
form attachments, and are thus coiniionsate*! for the organis¬ 
ing force, expended in their formation. In the true para¬ 
sites, we find no such wasteful economy: reflect on the cases, 
by way of illustration, above noted of the Ijoranthus on tlic 
leaf of Nerjum, in tv^iich, after on® or two futile attempts to 
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effect an attachment, tlie development , of those adhering or¬ 
gans ceased, and tlic organizing, force is wholly directed, to 
the production of lateral vhizomatic processes, so as to in- 
crca.se the chances of contact with suitable attaching surfaces. 

1 his is truly a remarkable morphogenetic alternation, con¬ 
sidering the stability of the physical conditions under which 
it was evoked; the spontaneity, so to speak, of the change; 
the dcliiiito cud to which* it i.s sub.servicnt iii*thc vital etrono- 
«]y of the oi’ganisrn, verging indeed, wonderouslj^ close on 
those phenomena, which in the other kingdom of, organic 
life, we dignify by the name of’instinct. In the qiiasj-para- 
sitic sryidal-w'oods, -there are no such economic disposition 
of the vegetative forces,* as we‘ find a large proportion * of 
their parasitic tubercles, depending, loose and*‘functionless 
from the roots, or at hsist in so far, as related to their nor¬ 
mal fivnetion, as channels for the alisorption and transmission 
of the juices of the surrounding ])ii'.nts. is thus by no 
means improbable from the evident abeyance! of parasitism 
in existing sandal-woods, and the truly prodigal production 
of parasitic organs (whiedi while retaining their potentiality, 
by no means generally exercise the function), that they have 
acipiired a last stage in the transition from pafasites to 
self-sustaitiers. From this ])oint of view the relationship of 
sandal-worts becomes less dubious, and supports the ^'iew of ' 
those systematio bot.anists who have correlated them with the 
pre-eminently para.sitic lioranths. As bearing on this,also 
the embryonic relations of the two order's as* demonstrated 
by Griffith are of grtitit significance, seeing, that “community 

in embryonic structure reveals community tf ijescent..*.. 

and thus in two groups,” J (piotc froin Jlr. Darwin, “however 
much they may at present differ from each other in structure 
and habit, if they pass through the same or similar embryo¬ 
nic stages, wo may feel assitrod that they have both dcscend- 
’ed from the same or nearly similar parents, "and are therefore 
in that degree closely related .”—Origin No. 481 . 




292 ' *Noie.% oh HorlicuHitre hi Bengal. 

« 

3. Elgtranthe. —A ^ooijsitlerablo goinis of parasitical slirubs, 
found cluelly iii Iiuliii, the Malay an Peninsula,' and Islands 
of the Archipelago. I’hey attach themselves to their prey 
by epi-cortical rhiztunes, and have more or less tufted and 
diehotomoiisly-branehed stems, with opposite or alternate, 
usually glabrous, thick,ami coriaceous leaves. The (lowers of 
a greeuish purple or orange colour are disposed on short axil¬ 
lary or lateral, folitarv or fasieulatc, and few (lowered spikes 
inserted in thh raehi.s, and each furnislied with three imbrieat(vl 
bracts, ^illicy have an ovale ealyx-tube, with a short, truncated 
or toothed limb, a tubular •(J-eleft corolla, (1 stamens, and 
an inferior l-eel!ed ovary, containing, a solitary ovuh*, 
crowned with a liliform style, ai^d a sim])le stigma. A’. 
globosa is a , common JJengal shrub, and the only species 
found in the llotanic (lardeils here; it is the Loranthus 
globosus of Roxburgh and the Choto-mndha of the ipitives. 
It is a tufted, usually evergreen, })arasiti(i shrub, with oppo¬ 
site, rarely termite, or alti'rnate leaves, of a thick I'.'athery tex¬ 
ture, oblong-ovate or ovate lanceolate, acute, smooth and entire; 
and from 2-6 inches long bv 1-6 broad. The flowers are 
small, of a grecinsh-,purple colour, and borne on short, solitary 
or fasicl&l, axillary or lateral sjiikes : the berry is about the 
sizeof a small pea, smooth, .juicy,and viscous; firmly adhering 
to thf .bark of trees on which it germinates. The parasitic 
phenomena in this species arc identical with jlhose of the Lo- 
rantluis longifloms previously described, and thus re([uire no 
furtlier illustration herb. As this species, however, is very 
generally attached to frees different from those on which the 
above is found, th|! following list may be of interest, as show¬ 
ing the species on which it is fopiid in the Botanic Gar¬ 
dens here : * * 
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Flaeouvtia catapliracta Aclira* sapota 

Sterr'uliii villosa ]}:is,sia biityracea 

Hro\viil«)wia elata Miniusops elengi. 

Xan(h(x;hymus pictorius „ inila-iearia 

„ ovalitbliiis CluTso])Iij’lliiin niOHopyrce- 
Banisteriu laurifulia nuni 

Acer obloiigutu ' Neiimn odorum • 

Melia eoiiiposita (ji-evilloa roljn^a 

" ■ „ seinpervirens Cataphora officiuaram 

^faHgifera Iiuliea Monts Itidieu 

Brovvtiea ariza Ficus iiitida 

I'iucalj jttus divorsifolia „ oppositifolia 

Ibirritigloiiia acutangufa lucida 

(^lrcva .sjdiicrica „ cordilblia 

Lagcrslra'iiiia regiiiaj Eiseliofia Javiiuica 

Icgaiis Casuaritia muricata 

Salix tctrksjtcwna 

The trws which tlfis j>arasite most aliects in tlie gardens 
bore, arc Salix Iclrasjicrma, Chrysophyllum inonopyroemun, 
Acer obloiiguni, and liassia Ittityracca. Ijatcbj, however, I 
have foutid plants growing vigorously,, and spreadino- rapidly 
on sjtecitneus of Casuavina muricata. The latter are only live 
years old, though from 30 to (10 feet in height (so quickly does 
this tree shoot up in Eengal) and as none of the parslsite- 
hcaring branches'are more than four years old, the followittg 
inciisuretneuts titid details will best illnjtrate the favourable 

4 

conditions alfordetl by these* trees for the development of the 
above parasite. Specimens of only three years g:rowth have 
rhizomes four feet long, by a girth of an * inch and-a-half 
towards the base, and gividg off numprons lateral ramifica¬ 
tions, all extending outwards, and lirmly attached to the bark 
1)V a close-set scries of oblong suckers, the larger of which 
measures eight lin* in lengfli by six n breadth. On one 
s'pecimen I found thirty-three branches springing out at irre¬ 
gular distances from the rhi8omcs and vai^’ing from sjx to 
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forfy inclit's in lenjfth j t!ie stoutest luiviii" a basal girth of 
two aml-a-balfinelu*s. The branches are but slifyhtly forked, 
and the leaves above the average size ; niejisuiv from tliree 
and a half to five inches long by one and-a-half to two in 
breadth,. Some of the other specimens have equally long rhi¬ 
zomes, and even stouter and longer, though less numerous 
branches, .of which the older and lower have nearly all a 
sickly look, and will seemingly be short-lived. In relation to 
this it is interesting to observe, every rhizome extending 
towards ^he apex of the branches, and we find that even those 
])rimarily directed inwards have thus proceeded for very short 
distances until they turn—often very abruptly—I’ound, and 
expend .outwards ; in no single instauce have I observed the 
reverse. In older, sparingly bi-auchcd and opener trees, this 
is not likely to be the rule, though, in the .faint, pciniliarly 
diffused light affordetl bj’ the close-set branches, and profus- 
sion of iu*edle-shaped foliage on the youu.gcr trees, the con¬ 
ditions are evidently unfavourable to the existence of the para¬ 
site on the lower and inner branches. This is shown above 
by the decreasjing vigour of the inner and lower .stems or rhi¬ 
zomes i»f the parastics thereon. This species, though rarely 
found on the genus Citrus in the Cardens here, proves most 
destructive to some of its varieties when once fairly esta¬ 
blished, and I hear that this or an allied species often seriously 
infect the groves of sweet orange trees in the Khasia Mountains. 
Mr, Blechynden also informs me that he had some years ago a 
fine orange tree which w<as wont to yield annually a profusion of 
small swcetish-juiced fraits, and had thus for years been the 
pride of his gaxden.. One season observing it alike barren of 
flowera and fruits, he after i-eceiving some unsatisfactory 
explanation from his malice, found to hi.« disgust, that it was 
utterly qver-run with the Elytranthe globosa : there being 
some little resemblance in the foliage of tho two, tlie invasion 
bod quite escaped his previous casual observations. Though 
the parasite was ‘once cut from'the tree, the injury proved 
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irremediable, and it died soon after. .The Overgeer of the 
Jiotaiiic Gardens here, Baboo Prosunno C. Sein, also informs 
me of a large, healthy, and fruitful specimen of the pompel- 
no.se,—Citrus decumana,—in his own garden, which had 
be(!oine in a few years so seriously infected with E. globosa, 
iliat, but for its having boon previously blown down by the 
Cyclone of ISGt, it must- soon have been killed by the 
parasite. The Balm also informs me, vthat the fruits 
tleereased rapidly in size, first on the infected. J)ranches, 
and latterly (as the parasite extended) on the whole free, and 
al.so acqviircd a dry, tough, and rfvost insipid fiavour. . 

Tlie more valuable of our Indian timber trees do not so far, 
as I have observed, seriously suffei* from the attacks of the Se- 
parasites. On Saul—Vatica robusta—I have never found 
Loranthi, and for Teak—Tectona grandis—though we do 
find tb^m occasionally, they are not likely to cause much 
damage to the wood. These attacks being lajgely confined 
to the c.xtremity of the branches in the first instance by the 
heavy foliage, and their subsequent extension on the older 
and larger branches checked by the thick outer layers of dry 
fibrous bark, w'hich prove an almost impermeable barrier to 
the young suckers of the Lorantlii. The plants es&blished 
on the outer liranehcs, though increasing rapidly in size, are 
rarely of long duration, their tufted compact mode of gf^wth, 
brittle stems, and generally exposed position rendering them 
very liable to be torn oil', or broken by the wind. Thus so .far 
as my exiierience goes, the teak in its own leaf aftd bark in¬ 
vestments, effectively resists any serious invasion of our Lo¬ 
ranthi. On the other hand,* all trees liable to become infected 
with these parasites, and wJiich it may be desirable to pi’o- 
tcct, must needs be regularly looked to and promptly cleared 
of the invaders. , 

Sevpral of our Indian species of Loranthi, however, are of a 
highly ornamental character, and are well worthy a position 
on trees suited to their growtli in our gardiftBs. To q^ect this, 

0 
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ti’ot'S of a character Uahle to the attacks of these* parasites, (and 
of whicli we have above afforded numerous examples) slioiild 
be selected, a notch cut in the bark on the north—or cooler 
and more shady, though airy-side of the tree, and a seed of 
the parasite inserteil therein : care being taken that it is not 
crushed in the operation. In Kuro))e the common mistleto is 
also freipiently transferred from one tree to another by grafting 
and budding prwesses, whicli might doubtless be etfected 
with the Indian Loranthi also d\iring the rains. The mode 
of operajiion in the ease of tlic mistleto is thns described by 
London, and is e([ually aiiplicable to onr indigenous Loranthi. 
“ Where the stock is not more than half an inch in djametcr, 
art incision is made in tire bark, inf (.-which a scion of mistle¬ 
to pared thir. is insertt'd, having a bud and a leaf at the np- 
j)er end. In grafting longer pieces, a notch should be cut 
out of tiie stock ; an incision made below the notch,, and a 
shoulder left oii the .scion to rest on the notch in the manner 
of crown grafting. In every case there must be a joint in the 
lower extremity of the scion. In budding, care must be taken 
to have a heel of wood and a joint at the lower extremity of 
the biuj, and over all, if available, add a coating of the viscous 
matter from the berries, or some protecting siibstitute.” 


The Potato and ito CnUnre: hy PR.VTAi’ACi[A*.N'nit,v Guosua. 

This well-known and useful plant is the most precious gift 
of the New world to the Old. It was introduced by the Euro¬ 
peans into this,country. The Bengali name for it still bears 
evidence of its origin; BiUil a foreign tuber. Though 

it wa.s found in its natural state in the table-lands of the 
Andes of South America, we cannot assert that it is peculiar 
■ to that part of the world. We liave had s(? many of its jpearly 
allied species cultivated in India, from time immemorial, that 
it ban not be jtJtitively affirmed, that it is a native of 
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Atn*‘rit*ii !iIonj&. The Capsicnm, Tournep; the Solanuni, L ; 
the r,j/coj}eriiiciim.,’¥o\nmKV, i\ic Pkymlk^lj; i\\e Datura, L; 
and the lli/oncyamm, Touun ; have representatives in the wood¬ 
lands of India. Indeed, of the numerous species distributed 
mostly over the 2 )lains and hills of the new world, 4!4 have 
Ix'cn discovered in the East Indies, viz. 31 of Solanum, 4 of 
I’liysalis, I of Anisodus, 5 of ftatura, 1 of Ilvosoyamiis, 1 of 
Alrojia, and 1 of Lyciuwi. Of these a few are frem the Ilima- 
laj'as and the rest are all troi)ieal. The potato is sttll abun¬ 
dantly found in its wild state in, the Andes, and th6 tubers 
scarcely excel a fig or an Indian idmn {Zizyp/ius rulriark.') 
The plaftts in their nati\j?. soil sj,re strong growing shrub,s, 
about a foot high, but sometimes exceeding two. ^ .The*leaves 
arc green and healthy and the bratiehcs arc covered in due 
season with a jtrofusion of small, 2 )alc white or blue flowers, 
like those of the Begun (5. mclongenn) to which, indeed, the 
potato is near allied. The natives seem to liavc observed 
this near relationshij) between the tomato and the potato, for 
they call the former bUdli legnn. The history of the intro¬ 
duction of 2 )otato in the various jmrts of the w*rld is I’craark- 
able. Ifs ally, tobacco, a narcotic plaht, was known to India 
before the discovery of the route via 4110 ('ape, and became a 
necessary article in the economy of life ; whereas potato^ \vas 
not at all extensively known about two-score years ago. 
lint like the tea, w'hercver its use has been appreciated, it Inis 
never been abandoned. Of the many articles of vegetable food, 
it affords the greatest amount of nutrition. Though, when it 
is raw, it is held to be poisonous, but when^it is boileil, it is 
thoroughly wholesome. A w’ell-grown potato yields about 75 
per cent, of wmter, 20 of saccharine mattur, and about 1 i per 
cent, of albuminoiis matter. A trace of oleaginous particles 
is also dtiteeted in it, and the .ash does scarcely exceed 1 i)su't 
\n lOd. It is said to contain citric acid. The proportion of 
saccharine matter is so great, that it musj |)e eaten with, oil 
and albumen. It is* wholesome food for cattle, and jdgs Jiave 
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been seen to fatten only on potatos. Indeed, this is an 
instance which shews that sugar taken internally, becomes oil. 

The potato is a hardy plant and has a wider range of soil and 
temperature than any other cultivate*! plant, and it is suscieptihle 
of much improvement by cai’cfnl cultivation and prudent mani¬ 
pulation. As a crop it never fails to give a return, and it will 
grow and produce tubers on any soil and almost without any 
manure. But like other cultivated plants, it soon exliausts itself 
by artificial cidturc, and, like the sugar-cane, if highly mannied 
for adoken of generations, it.is apt to become precocious in its 
growth and diseased. It is superfluous to mention that 
ag a tuber, it is a part of the stem abnormally develoiied to 
unusual dimensions, by artificial treatment, and that the whole 
available juice being centred ip the tuliers, little is left for the 
development of the branches, loaves, and flowers of the plant. 
The fact of its yielding very insignificant tubers when grown 
directly from 'seeds, is a great drawback to the ordinary 
fanners to renew the species from fruits. Like the individual, 
the species has a life which terminates after a period, depend¬ 
ing much onsAhe nature of the treatment it receives in its 
cultur§.« Before the termination of its life, the potato gets 
sickly, and unless invigerated by tender culture, it becomes 
extiijct. But how long can the struggle 1>etween nature and 
art last, sooner or later the plant must succumb and the parti¬ 
cular race must be extinct. So soon as the tubers ln‘gin 
to khew signs of sickacss, the farmers ought to import fresh 
seeds from other parts of the country and the old ones be left 
alopc. It may be noticed that the variety of sugar-cane, 

C * 

known as the Bombay sugar-cane, had completely disappeared 
for some years, and it is now making its appearance as a scarce 
grower of our fields. 

The Tiotato loves a well-drained soil and a position well 
exposed to the sun. It thrives well in elevated and airy posi¬ 
tions and in pl^^ where the changes of the temperature 
are not ^eat. Sand, limcj and v^etable mould, in proper pro- 
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portions, {?ive the best yield. The l&ves of the plant at 
212" F. yield about 15’10 parts in 100 of inorganic matter, 
and in 100 parts of the ashes of the same 6-81 parts of potash, 
8-72 parts of sotla, 1'82 pai-ts of common salt, 40-15 parts of 
lime, 1-95 parts of magnesia, 1-14 parts of oxide of iwjn, 6-61 
parts of phosphoric acid, 2-21 parts of sulphuric acid, 24'31 
of carlnmic acid, and 17-25 of silica liavc l»een found. To the 
formation of the luj)er and the stern (^oes the greatest 
’•piantity of potash, lime, carbonic, and sulphuric aeids. The 
following is a table shewing proportions of the abeve men¬ 
tioned ingrerlients in the ashes of the tubers, stems, andleaves 
of the ^rotato. 

Imnjanic Compounds in lOOjuar^^ of ash. 



Tiilier .. 4318 0 09 7-93 t «0 317 0-44 S'Bl 15-24 18-29 1-94 

Slum 39-53 3 95 29-13 14 ,S5 410 I Sl C-«8 6 541, 0 2-5« 

l,<aivos .. 0-81 3-7-2 1-82 40 15 1 95 114 0-6» 221 24-31 1725 


From the following, it will be fonrtd that the potato crop 
by its tubers, &c., remove a good juirtion of the mineral ingrtv 
dients of the soil. The following is (sihailated for bigla 
of land and pound in weight of nitrogen and mineral matter : 

SiOj. KO. NaO. CaO. M^'O. Cl. PO,. SO,. N. 
Tiihcrs 0-6 lb. 29 01b. 2-3 lb. 0-6 lb 2 3IJ). 3 0 lb. 6 0 lb. 9-61b.«7-01b. 

Top -20-0 llx 1-3 lb. 0-6 lb. 19-3 lb. 3 0 lb. 13 lb. l olb. 3-0 lb. 8 01b. 

The best soil for jiotato available hero is burnt land or 
what we call kdnl mdti, tht? eartli of old walls. The quantity 
and ipiality of fceula, thcfliutritious matter in potato, depends 
entii-cly upon the quantity of manure* applied, and as the 
sjfirit-yielding capacity of potato depends much on t^e fermen¬ 
table matter contained in it, it is desirable that by artifica! 
means the greatest quantity of fecula be secured in the potato. 
The potato is a gross feeder, aud to eusft^ good props about 
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two maunds of khali' (sesamnm oil-cakes) and two cart¬ 
loads of cow-dung are requiml for a bighd. Ijiine docs not 
appear to act in a beneficial way, though it may, in some 
states of disease, be applied with success. Pcdalo prepares the 
soil for a crop of rice and barley, and it may follow a crop of 
the above with benefit, tJiongh our riee-lields are rarely 
rotated with potato culture. Indeed for soils immediately 
reclaimed fron\,«i« and kas grasses, no crop is half so suitf'd 
as the potato and the pahral (Trle/iosnntkes dioeni.J I’lifi) 
last-namai plant, however sooner becomes sterile, if cultivated 
for more than two successive yeai’s from the same roots, than 
the potato, and it recpiires that the ci'op must be rtiiewed 
every third year from fresh roots. 

In the metropolitan districts,^two varieties of potato are met 
with, the disl and Bombay. The first is sown here in about 
October and taken up in February and ^lareh. The Jfombai/ 
variety is generidly imported from the ea.st in .July and August, 
Tlie former is distinguished by what wc ball Jloinbay, by its 
smooth rind and brighter color. Tlic dixi is more mealy and 
yields, when bt^led, more starch and gluten than the kind we 
call Bombayy which feels gritty to the touch. The ju-ineijial 
potato crops are raised in the cold season and with the disi 
.seed. The other kind, liowever, is not frequently Seen in our 
fields, 'Silt when grown, it is planted in July and August, and 
thus gives to our markets an early acclimatized potato crop. 
For the variety, thcjjcst of ivhich is the kdnyarmnkhu, the 
fields must be dug in summer, soon after the tubci's havehcim 
taken up and the soil moistened with the first shower. After 
the potato crop is i'?moved, the Bengal farpiei-s plough the 
fields and sow seeds^ofi urhekke (Momordica mnrirata) Jhiaye 
(Luffa fcetkla), and , cucumbers by way of rotation. Be¬ 
fore the rains set in, common farm yard-dung is laid on the 
soil in baskets, at ^intervals of four cubits, and then the sdil is 
well ploughed and cross-ploiigheil with a view to mix up the 
raannre. laid on it. *iy plpughipg stud raking the ground, the 
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mamire is iiitemiixed with earth, and,being exposed for the 
whole? season* to constant showers of rain becomes thoroughly 
assiinilatetl with soil. In autumn, the ground is dug with the 
koddli and again ploughed and cross-ploughed. So soon as the 
rains cease, tlie fields are again dug and drills are made extend- 
iitg from east to west. While this operation goes on, the land 
is freed from all’weeds andisjots which are carefully picked up 
by the farmer. In the trenches Lhus formodhy drilling, a hand¬ 
ful of j)ouuded khali is placed, at intervals of ten inches. Inune- 
diafidy upon each handful of kbali so laid down in^trcnches, 
which are thirty inches apart fibm each other, an entirg pota¬ 
to htj as it is called is placed with the largest and the most 
thriving eye upwards. '^Phe drills, are then broken up pnd the 
1 renches lilled uj) to the height of former drills, so that the two 
change places as it were. Thg*ntility of this methcKl of treat¬ 
ment jnay be well understood when we come to examine the 
nature of the plant we intend to cultivate. The tubers being 
jiortions of the steniifo knotted as to form the great reservoirs 
of almost all the nutritive matter absorbed by the roots and 
leaves of titc plant, they increase in bulk with the growth of the 
plant, audit is therefore necessary that the cjirth rojind the 
tubers should be of such a nature as to permit the eas;^ increase 
«.r dimensions of the tuber. It is also nece.ssary that proper 
ventilation both of moistui'e and atmospheric air be permitted to 
continue, so that the rind of the tuber as bark may have fi-ee 
access to both. Both these purposes are gained by setting the 
seed-tubers in the manner prescribed above. This system of 
setting in drills also facilitates subsequent top-dressing with 
the nirdni, and indeed oilnMices beneficial affects of the latter 
process. This kiml of tr«aitmcnt is beneficial to all tubei-s 
such as the Sdiik-dfn (PachyrrUzus angulatm), the rdngd-dlu 
(Bai-atas edulis), the knehu (Colocasm aniiquormiij, the ol 
(Amo/pAophallus c^mpunulatm), the ginger and the turmeric; 
•and the experienced formers of Bengal do notlail to follow these 
rules. The khali, as a stiuHilant lo the ya«ng plauj, prevents 
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the corrosion by insccijS. The beetles which so fretiueutly eat 
up young plants before they are sufficiently g!own up, do 
not approach such seedlings as offer a thriving appear¬ 
ance in the beginning. On about the fifth day after 
sowing, the drills are sprinkled with water and left to 
themselves till the shoots are distinctly visible. Abun¬ 
dant supply of water in the early stage is not at all necessary, 
but soon after th? plants begin to bear leaves, say tour or five 
in munber, the potato retpiires water almost every week, 
This is supplied by what is called a siml. After each water¬ 
ing, the drills are left to dry for about six days and after that 
period they are broken up and re-built a little higher than 
before. ^ So by alternate water and«top-dressing, the plant 
developes very fast, and as the stem rises in height, it is 
earthed up to the root of the blanches. When the plants give 
out from four to five good strong branches, they rcfujirc no 
further attention than occasional watering and oj)ening of the 
sides. In large fields, deep pits are dug, .one in about a 6iff/id 
of laud, and' these are filled with waiter by the niimi. The pits 
are useful to the farmer in many ways, - as fresh earth is ob- 
tainedfrom theA,theweedings of the field arc thrown into them, 
which rot therein, and afterwards form an easily-made reser¬ 
voir of liquid manure. Tlie pits also save the fanner mucli 
trouldff, for, in their absence, he sometimes finds it difficult to 
conduct the water of the simi to every part of his field. 
Thejmtato is fit to be dug up after the plants shew signs 
of decay, though for domestic use, they may lie taken up 
earlier. In digging for potatos, a dry and a fair day is to lie 
preferred, as thqse«taken out in damp, cloudy, or foggy days, 
do not keep long. Tubers to be preserved for seed are taken 
out with care. The iho'st prolific plaiU is selected, but the 
tubers are not collected till after the stem has been com- 
pletely dried, though in the Gardener’s J^fagazine, Vo|, II., 
page 17, it isstafed, that unripe tubers are said (o prevent the' 
cwrl: Each plant fields abbVit thrpe to four lai'ge tubers, aud 



303 


Not^a on the Potato and ita Cult&re, ’ 

• 

tliese Ere locEted at the lowest part. The middlin^'sized 
ones are selected for seeds and such of them are taken as are at 
the neck of the stem. After collecting them from the field 
the tubers are laid on a bench of bamboo-slits and hung up 
from the ceiling of a room, well ventilated and dry. Notwith* 
standing all the care taken by the farmer, about a quarter of the 
stock kept for next year’s sowing is spoiled by rotting, and 
he is always on the alert lo pick up, the ones just 
affected with spots. It may be observed thaf rotting, like 
fermentation, is contagious, and if those affected wdth dark 
spots are not immediately removed, the entire stoclt becomes 
spoilt. The potato gets spoilt by rain at the ripening time and 
the disease is called rot, ^nd the.sai»c effect may be observed 
if the field is watered at that time ; but this is 3*1 accidental 
and esoteric occurrence, it ariftes from external causes, and 
thong^i it ultimately induces the true rot, by affecting the 
organs, it cannot be said to be an organic disease. The same 
effect has also been seen to tiikc i>lace by late harvest. Rot 
arising from exposure to the sun or from tubers being dug up 
in hot weather may be prevented by sprinkling air-slacked 
lime. In the Report of the Department qf Apiculture, U. S. 
America, for 1869, page 332, a ease is recorded where the rot 
was not cured the same year by that’treatment, but the crop of 
the next year from so treated seeds became better.^ The < 
potato j)lant is sjioinetiraes infested by bugs, and the farmers 
here in eases of such infection, sprinkle wood-ashes over the 
plant. This servos the pinixise to a Certain extent but* the 
use of wood-ashes has a deleterious effect in other respects, inas¬ 
much as they choke up the.pores of the le,aves to the great 
deterioration of tlm plant.^ In Jefferson county. West Vir¬ 
ginia, the farmers treated the bugs Vith unbleached wood- 
ashes, as often as the bugs made their appearance, and by 
repeated doses, they succeeded in extirpating thSm. But 
• heavy rain sometimes frees the plant altogether from them. 
These bugs are reported to be so very poisqpous that chickens 
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have been foimd dea<l, it is believed from eatinj; the bugs, 
which on examination were found in their crops. In 
De Kaleb county. Ill, they have invented a machine 
by which the potato-bugs are collected in a box and then 
burnt.* Lime-water, however, has bei*n found more effica¬ 
cious than wood-ashes. It was treated in Clarion county, 
Pennsylvania, in 1854, when they .had very hot summer and 
no rain from sprjng to autumn. Black insects became so 
troublesome, that the plants were entirely denuded of their 
leaves and tender shoots. Lime-water was sprinkled over tops 
of plants and powdered lime was profusely dusted over them. 
In about six weeks the plants revived, and it is remarkable 
that, notwithstanding the injivrious eflTvcts which lime has over 
plants the ciieps so treated were the best of all othei’s.f 

The greatest plague to the p6tato crops are, however, the 
minute fungi which infest them from the top of the shoots to 
the end of the roots, and these penetrate even the rind of the 
tubers. These are generated by the over-erowding of plants 
in fields, so that scarcely all parts of the plant have access to 
free air or the invigorating sun-shine. From over-crowding, 
the damp of thd soil finds no outlet for evaporation, and the 
minute tubular fungi are soon generated in portions of the 
branches touching the earth. These are propagated with 
great p^idity and in about twenty-four hours they cover the 
entire plant. The usual preventive measure is to plant the 
tubers a little apart, so that the branches of one plant may 
not overlap those of a'nother ; but an efficacious cure seems 
to be a careful sifting of the soil by the nirdni so that fresh 
portions are exposed to the sun. By far the Ix'tter pl.nn, how¬ 
ever, is to stick in the soil about eight or nine pegs of iron 
according to the dimensions of the field. 

In October last, when I made the first sowings of cabbage 

* Beport DepaHmeot of Agriculture, U. 8. A., 1867, page 244. 

t Report Department of Agricultui^ U. S. A., 1867, page 332. 

I »• 
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8 ceds, in shallow pots, to secure an early crop, the damp air and 
heavy rains which came on for some successive days, combined 
with close and warm atmosphere, created conditions favorable 
for the generation of fungi and all the pots were covered over 
with mealy-looking minute tubular fungi. The small and 
delicate seedlings became immediately yellow and began to 
droop. I exposed the pots sun-shine which came on about 
two days afterwards, bijt with partial success.* ^’he next day 
flails of iron were stuck into the soil of the pots an^in about 
twelve hours all the fungi disap^cai’ed. My pots wore never 
more infested with them so long as the nails were on them. In 
sub-tersanean caves’of Paris, whore edible fungi are cultivated, 
the greatest care is takeirto pick* out the least portion ‘of Iron 
nails or broken iron horse-shoes from the beds of horse-dung. 
Should any bit by chance escf/pe detection, the bed does not 
put forth a single fungus. 

The size of the potato de])ends principally o»i the treatment 
the plant receives in its cultivation and entirely on the size 
of the seeds set in. As the quantity of fecula and nutritious 
matter in the pokito varies directly as the siz^ of the seed set 
in, it has been the aim of the potato-ifaniier to selectmlways 
the largest ones for setting. Entirq tubers, when set apart, 
give about half more yield than otherwise.* But the sowing 
of the entire potato of the largest size involves a great deal 
of expense and tlraste, when the same jiotato can bring forth 
as many plants iis there are ey’es on Pieces from large 
potatos, each bearing an eye when set in the same way as the 
entire potato is done, generally give similar yield. But in 
this case the pieces have to De dried in the stictiou before lay¬ 
ing them down on earth. •Some, however, go so far as to 
scoop out only the eyes from the largest specimens and sow 
them. A little portion of the pulp in the shape of ^ we'dge 
adheres to the eye which sprOuts out to a plant, apparently as 

•Horticultural 'I'rauKU-lious, London,VlII. ^ 
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thriving and hale as tlfose'produced from entire jwtatos, and 
the yield has been in most instances os good. It must not Ixs 
forgotten, however, that the young plant before it throws 
down roots, depends entirely for its growth on the starch con¬ 
tained in the adhering portion and tlie more limited the source 
of supply, the weaker gets the plant in its youth, and even 
should the stimulating influence of the manure l)c so strong, 
as to eounterhalSnce this deficiency, the artificial exerliun 
which the plant undergoes in its youth tells heavily on its 
vital for'ie. It, indeed, lessens its life, and ere long, it 
shews'signs of old age and decay. 

It has been stated above th.-rt like the individual tlie variety 
ana the-species haA'O a life’which terminates at a period how¬ 
ever distant ft may be. The potato may also he considered as 
an individual plant which has" extended itself to so many 
tubers, some hundreds and thousands in numbci, and 
when the division of the original impetus of vital force 
given to the ovum by the pollen in the formation of the 
seed, has been.so extensive, that each individual tuber holds 
but a fraction of a high denominator, it is natural to suppose 
that the vitality of the tuber sbonld come to an end. Indeed, 
the phenomenon is more remarkable than the almost unique 
parthenogenesis of tlie Aphides. By accidents such as tender 
culture and high manuring, the vitality may be extended 
to an indefinite period, so that like the approach of an 
asjTuptote, it may be continually dividefl without ever 
approaching zero. Yet we know th.at the .sum of the series of 
approaches when carried on to infinity, will bring the line 
to touch the C'arve. But how 'numerous are the chances 
which may bring the thing to an -end, liow many circum¬ 
stances interfere towards the shortening of life it is difficult 
to say. ,We have not the means at our command to de¬ 
termine the true cause of decay, but is it not probable that 
by long-continued culture of the tubers from the same parent 
plant”, we, develop' particular mineral dcpo.sits in the tuber 
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itself, so that vitality can no longer'he •sustained, in the way 
the deposition of silicious matter iu the fibres of the palm 
and the unusual thickening of woody fibre in other dicotyle¬ 
donous toees bring them to an end. 

Tlie potato, when cultivated in the same soil, yields a better 
crop in the second year than in the first. Indeed, the polato 
growing capability of a field may be lengthened to an indefi¬ 
nite period by jndiciouf| mamu-ing and rotatidb £>{ crops with 
<*]*e cereals. This fact, it is believed, induces the farnser to place 
undue eoiifidcuee in the capacity of the soil and to go on cnl- 
tivaling the tubers without change of place or variety. • Con¬ 
ditions jinguarded against, gradually creep in and at last decay 
breaks out in the form of a rot. * Tliis has been obsenred to 
a])pear all on a sudden and seems to alTect several fields and 
even whole localities at once.* In the sixth volume of the 
journal of this Soeietj', p. 10, is recorded a similar out-break 
of rot in the potato crop all over India in J847. Spotted 
specimens and specimens rotting by black spots were sub¬ 
jected by Dr. W. B. O’Shanghness}' to chemical test, and he 
reported that he discovered nothing wrong in ^e other portion 
of the potato. The same were examiijcd tinder the mieroseope 
by Mr. Grant, with the same result.. In 1868, a similar out- 
br<>ak was noticed in North C.arolina, Haywood county, where 
formerly potato was very good.* Mr. \V. Taylor, of’Ken- 
frewshire.in his elaborate monograph entitled “ Potato Disease: 
its cause and cure” attributes the dise^e to causes similar to 
those mentioned in the Report of Department of Agriculture, 
XJ. S. A., for 1808. But as these causes are only of an acciden¬ 
tal character, they cannot bb admitted to ai^ownt for a general 
out-break. For a tietailed# list of the cause.^ the reader is 
referred to the above-mentioned report, in which the subject 
has been fully treated. The general out-break ofdiseascmustbc 
referred to some general causes. It has now been established 

t ■ • • -—. . - 

* Koport Deiiarlment of Agrieultnte, U. S. 4.^ 18611, pape 394. • 
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beyond question that plants propagated by the division of roots 
or tubers, wherever placed, unless under dissimilar circum¬ 
stances, present at the same time the same symptoms of 
groAvth and decay. Tlie bamboo has been seen to bloss<.>m the 
same year throughout many localities, and this display of 
flowers, though not periotlical with i)articular stem or groiij), 
is no doubt periodical with the same group and with other 
groups derivet}, tTom the same. The potjito or the bamboo 
wherever placed, unless, the conditions of the soil and temperat 
ture be cpiite dissimilar, mu}' be considered as so many branches 
of th» original parent stock, m short if the localities were 
not very distant, they may be considered to form a wide- 
spreading plod of dared, and when "some imjwrtaut pheno¬ 
menon of growth or decay occurs in the parent stock, the 
entire plod is more or less aflected. 

It would be judicious, therefore, to raise new varieties from 
seeds of the pottito plum, so that we might have, without iuter- 
raption, a continual supply of tiie l)est ’polatos. The first 
j ear’s tubers raised from the seeds are not large enough for 
domestic use, but in the second year, the sowings from tubers 
are sure to give a belter .yield j or were it worth the trouble 
to engraft eyes from 0 I 4 known potatos on those direct¬ 
ly raised from potato-plums, the second year's crops ought to 
give as good and large yield as the oldest potato, and that 
without the disease. 

Potatos may be improved by shifting seed. A farmer in 
North Hampshire planted in 84 hills, 17 potatos, weighing 
4|' lbs., which were raised 200 iniles from his farm, and in the 
same hills he also jflanted the same ‘number and weight, of the 
same variety which had Ijeen grown<in his farm for 12 years, the 
rows planted side by side received the same treatment. The 
yield of the new seed was greater in number, size, and weight 
than that of the old. The following will show the respective 
yields in exact figures. 
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Number. 
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Large 

... 4,13 

103 

350 

82 

Small 

... 630 

33 

780 

51 
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1,053 

131 

1,130 

133 


Uhis fuct at once shews tlic necessity of trying' new seeds. 
In Bengal, we do nothing of the kind, and ou» potato crops 
though they have not up to this day failed altogetTter, show 
signs of gradual deterioration. ^ » 

Accidental diseases may bo avoided by drying potato’ seeds 
before s#wing them.' Tim rind of tlie potato is so hard a^d 
impervious, that Messrs. Wasiletlsky of Mohileffand Los’ovsky, 
of Witebek, in Sebege, heated .the seeds to 72® and 136° 
Reaxir. thermometer, and still*the vitality was not alTeetcd.* 
Potato? have been improved also by galvanism by Mr. Ha- 
wortht and aeeliinatized seeds were planted*in Darjeeling 
which gave good feeifla.J 


• ^ 

A few Notes regarding the Khoosroo Bagh at Allahabad,—its 
past and jtresent eoilditioii. 

Availing myself of a week's holiday, during the • last 
Doorgah-poqjah vacation, to visit a portion of the Upper 
Provinces, I took the opportunity, whilst at Allahabad,, to 
spend a short time at the Khoosroo Bagh, the public garden 
at that Station. In thesxf days of easy travelling, this garden 
is now probably much better known to residents of Bengal, 
than formerly; bul as th#re may be some of the readers 
of the Jourml, who have not had an opportunity of visiting 

• Journal, Agri^uiltural Society of India, vol. VIJI., p. 157. 

f Journal, Agricultural Society of India, vol. IV7, p. 38. 

J Journal, Agricultural Society oMndia, vol^., p. 66. 
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it, a few lines, descriptive of my several inspections, may not 
be uninteresting. * 

1 could not gather any authentic particulars as to the 
early history of the garden, bej oud that it dates from the 
time of ,tlie Emioror Akbhar, by whom it was formed j and 
is therefore upwards of 360 years old. Timre are three Mau¬ 
soleums in the centre of the garden, whidi are shaded by 
several splendid tamarind trees, about the finest I have 
seen: thepe were probably planted at tlic time when tl^e 
tombs wpre erected.* 

The garden is a perfi'ct sipiare; it is bounded by a stone 
wall 20 feet high, now partly edv Tcd Ayith gigantic crcc[»- 
ers. This wall is in as perfect u . late now' us wlien built, 
proving the excellence of the materials employed in cement¬ 
ing it.f The area of the garden is C5 acres, about one- 
fourth of the size of the Iloyal Botanic Giirden, Calcutta. 
Till recently, jt had been, apparently, neglected for a long 
time; it still bears in many parts^tlie remains of such 
neglect, and it will require mncli care and expenditure 


• “^In tlie uiidiUe of the Ba};h are three Mausoleums; two over the Princes 
Khnsroo 4.ml Purves, ami a* third over the Marwaree Befriim of Jehnujeer. 
Tlie tombs arc all on the uiodel of a Muhomedan Tcaia. The one helotigtiig 
to the Imly has a little peculiarity in distinction of her wx. 

"The dl-fated Khusroo lies hetwcon his mother and brother, and has 
the grandest tomb among the group, llis rauaiiis are interred in the vaulted 
cluunl>er, round which spreads a square terrace forining the first stratum of 
the building. tThc small' size of the sarcophagus confirms the death of 
Khusroo, in an cariy ago. Tlic -walls of the lofty octagon rising in the 
middle are outwardly ornamented with many decorations. The interior is 
beautifully painted ii, which some of the foliage and flowers still retain 
their dye. The dome on the top swells beautifully out into ii faultless globe. *’ 
(The Travels of a H'mdo", ly Bholanauth Ckunder.J 

f There was some talk, when 1 was at Alkhabad, of lowering tills wall 
and placing an iron railing thereon. This would certainly upon up the 
garden to the view of the outside pedestrian, au^J. give it a less confined 
look; but the cost would be very great, in the labor required for reducing 
a wall of such thickuyst: and strength, in addition to the cost of the railing. 
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of money before it can be made Vh3t a public ga-tdfen at 
the seat of the Government of the North-West Provinces 
should be. Formerly a single road ran through the garden, 
from the North Gate opposite the Railway to the South, and 
which opens on a large Serai, through which the gseat road 
to the Port passes. This Serai is now used as a market, 
and the numerous apartments are either let out to natives 
or granted as rewards for good service in th% mutiny. The 
gate from the Serai into the gardens is a fine»speeimen 
of Oriental workmanship ; it is made of ^(Teeimia 
gratidisj and shows no signs of decay, though probably 
exposedifor three centuries to an Indian sun and rain. Ori¬ 
ginally the main road, ancl a portio'n round the.tomb, was 
the only part laid out as a garj^en. There are six large wells 
in the garden, and two ontsidd the wall, but connected with 
the gfftden by means of stone aqueducts, which extend all 
along the wall. The water has to be brought •to the surface 
from a minimum depth of 70 feet, which is a great drawback. 

As already mentioned, the gaixlen had been sadly neg¬ 
lected for several years. Many beautiful trees had also been 
cut down ; even some of the fine tamarinfis were not spared. 
Cattle were allowed to roiim at pleasure over the whole gar¬ 
den ; rank jungle and filth occupied the place where trees 
and shrubs should have been. Any one who has taken the 
least interest in gardening in India, knows the result of even 
one year’s neglect. What then must have been, till recently, 
the state of this fine piece of ground, after several years’ inat¬ 
tention. Fortunately, about two years ago, the garden ^was 
placed in charge of Mr. Samuel Jennings, tlate a Vice Presi¬ 
dent of this Society). Although much ijemains to be done, espe¬ 
cially in the more retired parts of the garden, it is gratify¬ 
ing to see what has been effected during the comparatively 
short time Mr. Jelfnings haS had the superintendence. He 
lias constructed a road round the^ garden, nearly a mile in 
length, 50 feet broad, lined throughout ^th valuAhle trees, 

<4 
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mostly from Calcutta jtnd Sabarunpore. Border gardens have 
been made between the road and the wall on the North and 
South side of the garden, aggregating rather more than 
two thousand feet in length, and 30 feet in width. Origi¬ 
nally there was a Maze in too prominent a position; this has 
been moved to the N. W. corner of the garden. In the 
])lace of the old Maze, a liosariuin has been formed, and 
stocked with /jdod plants, which thrive exceedingly well in 
the climate of Allahabad, as well as at Cawnpore and IjucIc- 
now, far* better than in the climate of Bengal. We are in¬ 
deed ftir behind the N. W. Provinces as respects Roses. 

Opposite the entrance of the garden a Perne,>y has 
been ftn-m(;d, under the shade of two fine jack trees, 
(Arfocarpus iiitegrijofim). Tjiesc arc filled with beautiful 
ferns, intermingled with Trarleecautia zehrinn, the thorny 
Enphorhiae and Cactus plants. After passing a tireular 
lake (also a new work) 180 fetst in diameter, on the left, the 
road jiasses between two loop borders, • prepared for winter 
annuals, hshind which are double rows of choice roses. There 
is also an avenue of Araucarias which had been only put down 
a short time previoii's to my visit, and the majority were then 
looking sickly. These have since, 1 am informed, taken 
kindly to their new position; and when they have 
attained fair proportions, will prove a most ornamental addi¬ 
tion to the garden. An old Vinery was found to he in ex¬ 
istence when Mr. Jeiijiings took charge, hut in a ruinous 
condition. This has been replaced by a new Vinery in the 
North-East corner of the garden, of a cruciform shape, of 
red brick; each passage is 70 feet long, and entered under 
a fine pointed arch, which gives the whole the appear¬ 
ance of a ruined Abbey. The centre wall is to be sur¬ 
mounted by a dome of trellis work. 

• In front of the tombs, already referred to, there is a cir¬ 
cular garden laid out in modem English style, with alter¬ 
nate beda of geraniums and fuchsias, the latter looking 



^ Notes regarding the Khoosroo Bagh at Allahabad, 313 

strong and healthy. Other beds were filled with heliotrope; 
and daisies, mimulus, mesemhryanthemum, sweet-peas, broc- 
callias, &e., were to be added. 

A temporary plant-house has been constructed for shelter¬ 
ing the more delicate ]>lants from the sun by- day, and from 
the frost at night in December and January. In this 
house, I saw a fair collection of Palms, Crotons, Dracoenas, 
Geraniums, Caladia, Begonias, Perns, and Ofehids. Among 
life latter are included several fine examples of Biialcenopsis 
of seven or eight species; the Orchids in general looktidin such 
good condition, as to hold out a prospect of being sdccess- 
fully cultivated even in the dry climate of Allahabad. 

Tlie imi)roveinents alre.idy elfectcd give promise df what 
the garden will become, if, continued for a few more 
years tmder the s.ime ener|jetic suj)eriuteudence. Much, 
has ahfiatly said, has been done, but much remains to be per¬ 
formed to bring a spot of 0.5 acres into good condition. 
There are some spots nvhich are coveretl with splendid mango 
and other trees; and although some of these appear to be 
in the way of general improvement, it woujd be a pity to 
cut down such fine specimens. But there are other smaller 
trees of various kinds which might, I think, be removed with 
advanUigc, to open up the part round th) building^ where 
the Superintendent resides, and thus allow a freer cii-eulation 
of air. Altogeflier the future of the Khoosroo Bagh looks 
hopeful. 

Before eoneluding this brief notice, T may add that 
I saw several other pretty gai'dcns in this large Station. 
The one attached to the house occupied by* Mr. Mayne, the 
Commissioner, is laid ou» with muqh^taste; and anothei*, 
belonging to Mr. Waterfield, contains a large collection of 
ornamental plants, most of which have been introdjueed by 
him, and all seem ihmiliar to’him. 


A. H. B. 
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P»g:’ORT ON TIIK GUR.\11NAT10N OR AusTRAI.IAS FiKI-D fiKUDS ; RY 
F. Halskv, Esg. 

T leave the pleaKiire to hand yon report of the An,straliaii* Field 

Seeds, received from you last ()etober. 

• 

'file pereeiitaf'o of gcrmiitation glvcil, with the list hwewitli 
sent yon. is the result of two sowiiif's made in iJ^ctober jind 
Nov'-mber, ISCl*, in seed pan.s, tiw aetnal results were not so 
good witi) the exec'ption of the rtires and grasses. The turnips 
were bajl- before sowing them. 1 knew tluiy would not gt'r- 
minate. The carrot seed, also, was not good, as althongh, it 
jMirtially germiaated in Seed pans, very little did ih the oj):'ii, but 
what did grow was tine,; the same maybe said of (he ina-igel, but 
mangel to be of any use should be sown in the Punjab in August 
or before 1 nth Sciptimibc'r. The clovers are only suitable for 
gai’den cultivation. Tbe [)erennin,l rye and Piniiae glasses greav 
beautifully ; I have no doubt 1 might have eivL tliehi three, times 
before this, had not 1 wished to keep them for seed, of twhieh 1 
have eidlected a large* qnnntily. 'J'ho lucerne, I have already bad 
tbre< cuttings of. eaeli 18 inclu's to two feet liigli, acid expect to 
get two more before tlu! mins commence, ft is not, boNvever, 
killed by the rains in this part of tbe Punjab. I hope also to save 
the perennial ryo iftul Pniiric grasses through the hot season. 

The oat seed was magnificent to look a4, and aitjiough ajtiia- 
rently good to taste and smell, ahsolntoly refnsetl to gemiinatc; 
thediarloy the same. The wlu'ats wei*o notin good oi-(l 4 U’;it 
was apparent to the eye that mneh would not germinate, -ihave 
not reaped it yet, but when I do, J will b'st tln*ln ^^gainst sevc*ral 
different .sorts of Pufijab wlunts ami let yon know the results. 
As far as I can judge at preseut., tbt*y an" inlinitely su])(‘n’or to 
anything in this country both as to weight of grain and length of 
straw. I shall distribute the greater part of tbe seed !imong.st 
the cultivators in this ueigbbourbood, and next year will let you 
know the result. • 


Tlmriimir, 2iid Maij, 18/0. 
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AuntruliaH Field Seelh. 


I 

i The JCos. borne on the aeveral jtickets 
No.. of seeds correspond with tlie No, given 
{ in this list. 


Report os iiEsiXi 


or 


80 W 1 SCH 


1 Grey St«mo .. .. \ 

2 ; Pwi^»Ie top 8cv»tch Volluw.. ( 

3 Green top ,, .. 

4 Carter's Purple toi* HweUc . I 
3 Wliite Glotjc 

6 j White Strapleaf .. 


I’limijif. 


Seed bad, <iid not- gemiinato at .all. But 
all these s<.>rfs will grow to givat x>erfec' 
lion in the i'niijab. 


8 

ft 

10 

11 


12 

13 

U 


Altringiiain 
Wlilte lloigiaii 
Newark Iiiipn>vcd 
Jaiiics’s Intcrineoiatc 
Dutch Horn ’ 


I/ong Red 
Retl (iV, 

Yelh*w Globe 
< 


Cunvtr. 




MuAf/vi. 


10 pr. ct. gemunated 
10 
20 


nil 

10 „ 


10 

10 


{ 


All snitcvl to the 
Punjab. 


Ferfedly suited 
to the ihinjab 


l£*i 

10 : 


Golden 

White 


t 


-i 

• > 


Vote. 


100 

100 


( should 1)C Kiiwn 

ill Gmw 

I with jafTwit lux- 
nriaiiee in the 
I l^uijab. 


17 , Trifoliam incaniatum 
28 I hybridum 

19 I „ pratensc 

20 ,, pmtenae perenne 

21 I Perennial R>*e < 

22 I Prairie 

23 I Lucerne 

24 Lawn 

i 

41 ! Potato OatiH 

42 , Kiuflbsh Biirlcy .. 

43 1 White Tjarnivs W..eat 

44 1 Purple Straw 

45 ( Rerl Ti|scuu 


• Cloi’fr 
mid others 


10 

nil. ,, 
30 ■ „ 

nil. 


I Suited only for 
J- ganlen cuUi 
j vali' i. 


Kverj- .<«eod grew : 21, 22, aiul 23 highly dc- 
simble intniduct'^Mis ; 24 grows licauti- 
fulli’, hut gets killed when the great heat 
oimes «»n. 

Not one seed gonuinated, 

20 per cent genuiuated. 


Tlio prisluce of whetdsin.aguirtecnt; etery 
cultivaloi'who sees it dc.sii'es H<-i*ii. 


The Imi'irm’iiment of need hy nelecfinn. Comnivniivdeil hy 
J. (}. Robkutsox, Esq., AnnUlant Soldenicut Oficer. 

I fiave despatched to you, by itui-cel post, a specimen, (weigh¬ 
ing 1 oz.) of wheat, giwvn by me in Tioohmdshuhur. 

Tw'o years ago, an old Sliaikh who had made it his hobby, year 
by year, to pick .out the largest gi".dns produced in his village, 
sowing these again, b) make a careful seleetioa, presented a friend 
of mine, resident in Boolnndslmhnr, with some twenty gi-ains. 
These my friend sowed in his garden, and from tlie pit)duce gave 
me about one-eighth of a seer of the grain. 

I sowed my seed on 20th lSrov<;mbor, I. should have sowed 
earlier, but had ne opportunity. The soil wiis ordinary Domut 

soil (a mixture of loam and sand) of fair quality, and had betm 

* 








Tmprnreweni of Seed hi/ seleclion. 
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»n<)(1cniU‘ly maniirwl. Tt wfis waterud fr»in a well, seven times 
ilun’iig its gmwth, and feeeived throe showei's of rain, averaging 
half an inch each, 1 njaped it on 10th April. 

The seed was sown singly at intervals of two feet, in drills, 
two feet apart, 'fhe shoots produced from each seed varied in 
number from S.") to !)H, that is to say, the largest looking bunch 
numbered ItS, and the smallest !{.5. 1 did not count all. They 
rose to the height, of over si.v/e<‘t. The length of the ear, with, 
ont the hrard, was four irielies; with the beard 12 to 14. I sent 
a. s]H!(!iinpii of the ear to a coiiipetont. UotaniSl^ Doctfjr King, 
Assistant <lonseiTator of Forests, Kumaoji, enquiring what kind 
of wheat it was. Ho replied “ the sample sent, is sim^y a vei’y 
higbly-eultivated ear of country' wheat. The car is ji snleudid 
one.” * 

'I’he ijra.in when threshed, weighed a little under three manuds. 
The bhoossi, when di-ied byAlie hot*wiuds of a few days, \yeiglled 
over nine inaunds. 

Tlu' land in which it was so^vh measured one-t('nth of an acre. 
This wonhl giv<' an out-turn of nearly' tiO mauiids of grain and 
more tilTan ‘.MJ muunds of blioosa per acre. 1 could have sold the 
wheat for 12 seers a rupee iti the bazar, the pijce of common 

wheat then being 111 seei's a Rujiee. 

• 

The appearance of the crop, before it wsis ripe, was more like 
(hat of sugar-cane than ordimary wheal. Its leaves were broad 
and of a dark green eolor, and tliongb sown^io wfdcly ajiart. one 
coulil not. detect any unoccupied space. * 1 do not consider that 
the experiment was tried under too .favourable circumstances. 
'I'be results, as above-mentioned, were obiained notwithstanding 
two serious obstacles, 1st. a shower of bail, accompanied by 
violent wind, tbo former of which did considerable damage, the 
latter/i(/d it, bnt»l think did not injure it much ; 2«d, loss from 
eating by spaiTovvs. 

It docs not appear that sparrow's particularly affect ordinary 
wb(>at. Tbey were so violently fond of mine, that, had 1 not 
stationed a boy to watch it., I should have lost it all. • 

The former ohstaPle is only occasional; the latter will always 
exist. I intend next year t.iying the cxptrknent on a largo scale ■, 
and I should like to sw what would be the result in the bands of 
tdbers. If tbo Society think it worth while to make it Itnown, I 
shall be glad to answer any requisition from those who take an 
interetlt in the matter. • 


Meerut, \&tji Mnij, 1870. 



Suggpsfioti for fho introthicHon of Fruit Trees with ormmeiihil 
blossoms into Flower Gardens: hg Hknkv Copb, EsQ. 

It has frequently oecniTtHl to me, and I think 1 have some- 
wheiv given uttt'ranco to the thought in my miscellaneous and 
somewhat extensive coiTesjjoridenee with yon and your t<<iei('tv, 
tliat much might be done to render ganlens more useful than 
they arc. without d»'triment to their appearance, by the exteii'ivo 
intiwlnetiou of fruit trees into those which have hitherto been 
mer(‘ly ornamental, where we now only re.sort to flowering 
shrubs and trees, whitdi though very elegant aiu'l beantiful, htivo 
nothing but their flowers to i-ceo'niinend them, whilst fruit tr(>es 
and shrubs IraVf'ihe great advantoge of having both btautiful 
flowers and useful fruits. If I have not dwelt in writing on this 
subject, 1 certiiinly canned out my notion in my garden at 
tJiuritsur,'--,f‘or I found, by pr“aetice, that few plants can compare 
with a pea(di or apiieot iu full bloom, while all the plums would 
be a sight in themselves. 1 am tberafore not surprized^ to sc'e 
that the same idea is just now ’•cceiving countenance in Europe, 
and for'tho first time, a.s it wouhl apj)ear, by a notice iu the 
Seme tlorticiite of Paris. The second nundier for Mai’eh of this 
year has a paper by Mons. All'ons Cresmael, of -Mons, in 
Belgium, giving his views on the subject, illuslrutiiig them with 
a .sketch of a gaixlen recently laid out by him on a plan“of the 
kind. By a judicious ailinixture of fruit trees and shrubs with 
beds of annuals and flowering ])erennials. he lias produced a 
novelty which ho believi's. and the Editor thinks most justly 
believes, will secure a stn’king effect. 

I venture to bring this subject to the iioticc of our Society, 
because 1 think‘flinch might be done in the same direction in 
India, iX-liere such beaiilifal plants as the loquat combining fra¬ 
grance and elegance (its foliage alone commands a proiuinent 
place) when in flower and fruit; the various kinds of plums, Iho 
peach (espixiially the China flat) the almond, and others might 
be extensively utilized in gardens if judiciously intermixed with 
purely ornamental plants; while, to add to the ciT<-ct, climbers or 
creepers, coming into flow'er after tho fruit has been gathered, 
might be planted withhi reach of the ti’ces to keep up tho 
ornamentation, as it wore during an entire season. 

Besides this, a disposition of this nature Avould have tho 
almost certain effect, of securing the permanence of many gardens 
which might otherwise bo neglected by new tenants, who would 
think it worth while to keep up a pvodnetive piece of ground 
attached to their houses which they w juld ignore as a mere 
matter of taste. 

’ If you chink the suggestion deserving a place in yonr Proceed- 
dings, oblige me by reading this at’your next Meeting, and say 
for me how glad 1 shall be at all times to be of any service to the 
Society. 



Kepfrlmenial irlaU iv'dh Japanese Silkworms in Bengal; 
hif M. 0. DkCkis'iofris. 

Til i‘(>ply to your favor of thn l;ith instant, and in continuation 
of my letter of the 2ist March ultimo, [See ante, p. 23,] I beg to 
give you fiirtlier parlicnki-s on the rearing of the Japanese silk¬ 
worms, which 1 regret to say, has proved a total failure. 

Th(! seeds in' small quantities were given out to several 
natives in April last, for the purpose of doing tjirs experiment in 
a more j)nictieal manner. These i-earers, native-like, took little 
fir no pains with the worms, and eventually allowed them to bo 
neai ly all desti-oyed by that large grey fly whitih is so great an 
enemy to all silk-worms during the hot season, bi o^tusequence 
of this failure, f could only collect a very few healthy cocbons to. 
try a third re-i)ro(luBtion of the eggs; but 1 am sorry to say 
owing fo (he groat dry?ies.«Ju (he w'eatlusr, and, perhaps, for oHier 
caiLsps difficult to be ascei’tniued as yet, not a single idoth bit 
through, thus closing an experiment (which promfsed very fair) 
to a most unsalisfactory end. ^Other Europeans have tried the 
i’.xperim('nt with the .same worms, and ban; met with the same 
result Us myself; and 1 am therefore of opinion that the Japanese 
worms will not answer for the purpose of rearing in the clirrrato 
of lx)w«!r liengal. 

• 

From the first re-production there were some eggs tliat, from 
their size and color, and not hatching at the same time as the 
rest, appear to me to be the rciil bivoltiues, or altogether annual. 
These arc yet on hand, arrd have still a healthy look, ayd very 
probably may bo Imtchiug in the rrext cold weather. Of these, 

I have the pleasure to send you a small quantity herein, which I 
trust will answer your purpose of sending them to your friend at 
hlu.ssooi’ee. 

Cladee, via Jaiegijjinre, 20th Jwlff, 18?0. 

Report on Horse, (irum, (Koollen), BolMios Unijlarm, ciilt^atei 

as a green Rodder-plant under dry cnltimtion. 

Tins plant belongs to the order Tjeguminoste, the order ^hich 
includes beans, pease, vetches, and clover. 'It is a hardy plant, 
and tlirives on the poorest soils. 

2. The soils of this diArict contain a very snuill proportion 
of lime; and this plant, like all leguminous plants, requu-es a 
good deal of limi' liefore it can matm-e its seed. It has been as- 
certsiiued from experiment, that unless the manure applied con¬ 
tains SI considerable percenta’go of lime, the, tendency of the 
^lant under better cultivation, h to prodwe. leaf, rather than 
seed; this tendency lias beeu^utilizfd, and kp deeper cultivation 



lieport OH Home (Irani, tjv. 
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and the application of inodei'ate dressing of inannre we hare 
succeeded in growing good fodder, at a very moderate cost. 

3. During the past eight months, on this Farm, we have cul¬ 
tivated nearly twenty acres of ginin, simply for green fodder, 
and though the weather during the pist six montlis has been 
extremely dry, the residts have considiTahly exceeded our expet;- 
taiions. 'In proof that onr eircumstances are not of a favorable 
character, I need only mention that our soil contain.s eighty-nine 
])ei' cent, of sand ; and that, with the i-xeeption of a shower on 
the 17th Febniary, we have not had a drop of rain dni-ijig the 
past si.Kteen. we'c'fcs. Our tirst cron was sown on the :!rd of 
August; Ny' commenced cutting this crop on the 1:5th Oct oj 
ber; the yield was lO,!iJ-2 pounds or 4 tons, lo cwt., 8 lbs. 
per acre. \>]No manure was apjilied in this instance, as the soil 
.was in" good condition. Tlie crop was ri'-.idy for cutting at least 
two weeks before it was harvested ; the actual time required in 
coming to maturity was, Uiert'lbre, pnly two months, 'iluring 
showery* weiiiher tla; crop reached maturity in six or seven weeks; 
from the resuNsof my experiments during the last eight months, 

I am convinced there is no dilfidulty, in this district, in growing 
four ci-ops botwe(.‘u the first of August and end of April. 

4. in preparing tin' soil for the gram we piweeded as 
follows:— Ploughed •> or d inches de<>p, hatrowed across the line 
of the plough; spread about .j tons of inannre per acre broad¬ 
cast over the land: ploughed in the manure, and then levelled 
the plough furrows with tin; chain harrows. The seed was then 
.sown in lines, varying from 18 inches apart, according to the 
season and qualik,-of the soil; if the .season was unfavourabl<>, 
and thg soil j>oor, wo placed the lines closer together, if the 
season was favorable, and the land in gooil condition, we jilaced 
the lines further apart. VVe sowed the seed at the rate of from 
, .‘5U to dO-pounds per acre. After sowing, the chain harrows were 
passed over the sui-faee and covered the seed. One application 
of manure will suffice for the four crops, ft.,is necessary to 
hoe the crop during its growth. We found two bull ick hoeing.s 
and one hand hoeing sufficient for csich crop. 

f). The crop should be cut immedi.-itely the flower appears, 
and removed from the grtmnd at once ; tlic land should then be 
ploughed and re-sowii on the same day'. It is very ueces.sary/o 
sow imni(’diatnl.ij afhr ploiiijliiiiy, ftn', if the moisture is allowed to 
escape, the gram will remain a long 'jjnii' in the soils before ger¬ 
minating. Once get the gram above ground, and the crop is 
comparatively safe. 

6. When cut beff)rc maturing its seed, the cultivation of 
gram improves rather than impoverishes the soil. True, there 
will he a slight loss in the mineral constituents of the soil; still, < 
as this plant appropr,\^tes such. large amount of atmospheric food. 
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and stores it away in its roots, and as tliose I’oots, weighing from 
eight liuii(lr«|Ll to one thousand pounds per Jicrc, are left in the 
Soil, its condition must be improved. 


7. The crops grown during the pa.st three months did not 
yield so mucli fodder as tlioso grown during or immediately after 
thi; rains ; however, they yielded : — 


7,582 {jouiids 

{jer Acr 

G,!)6!» 

.do. 

do. 

4,355 

do. 

do. 

6,480 

do. 

do. 

5,614 

do. 

do. 


or G,200 pounds per acre. As I have previously stated, we have 
grown <‘rops that yiidiled GO ^iir cnitf. more J'oihjier, and T 
might fairly record the average, for the whole season atf 25 per 
cent, above this result, however, J prefer taking tlie lower figure 
in my ftdenlations, as the lyore c(!^l!iin. • 

H. The cost of producing one Ton of Gram-fodder is as 
follows:— * 


First (hior. 

Rs 

A. 

P 

1 

Ph^ughing ... 

... 1 

0 

0 

1 

Harrowing 

... 0 

2 

0 

5 

Tons of ^lanuro 

•5 

0 

0 


Sjireading ,, , ... 

... 0 

•2 

6 

1 

Ploughing 

... 0 

12 

0 

1 

Harrowing 

... 0 

2 

0 

35 

Pouiitls of Seed 

... 0 

12 

0 


Sowing 

... 1 

0, 

0 

1 

Chain haiTowing 

... r 

o 

0 


After ( 

'ultirafioH. 


2 

Bullock hociiigs 

... 1 

8 

n 

T 

Hand hoeing 

... 1 

0 

0 

1 

fliitlimr ..• 

... 0 

8 

0 

Si 

I'OM) Ci(or. 




T1 

e same ex[>enses less cost of 

Manure, 

<?tc. 



TlllIM) t'l{ol>. 
Sain(( as last 
ForKTU Ciior. 
Same as last ... 


Rs. A. P 
12 0 G 

6 14 0 

6 14 0 

• 

6 14 0 


32 10 6 


Thns, four crops, each yielding 6,200 pounds, give’s total of 
24,801) pounds of green fodder, at a cost of Rupees 32-10-G, 
the cost of one Ton Rupees 2-15-1. 

9. A crop of gram may, be ofilaiued WJforo the Regular cold 
season crop is sowv ; thus, if sewif in the early part of A’ngnst, 
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HepoH on Home Gram, 

it will be ready for cutti«g in tlie first week of Octolwir, or it 
may be grown after the removal of the regular crop. Ijast 
season we had two crops of gium-foddt'r, and one crop of maize, 
off one piece of land. I'ho giain was sown in August and 
reaped in October; the maize W'as sown in Octolier, and harvest¬ 
ed ill January; the second crop of gram was sown in January 
and was ready for cutting in Ajiril. 

10. The following expcinments were made to ascertain the 
feeding value of Gmiii-fodder:— 

(ii.J On the 2»d of February, two nullocks were put up to 
feed ; one was f^ on grass, and the other on gram-fodder; each, 
animal received besides, 2 lbs. of maize, 2 lbs. of cake, and 1 lb. 
of flour daily. The animals were weighed at the end of every 
ten day^; i'ne following are the results :— 


Date of Weighings. 

TIic BtillocK teJ on g;rass. 

Tiic Kiillock iVil nil 
tiram-lbdder. 



«. 

Pomuls. 

Pounds. 

February 

... 2 


3(50 

Do. 

... 12 

4U6 

.375 ' 

Do. 

.... 22 


373 

March 

-. 4 


.388 

Do. 

... 14 


• 300 

Do. 

... 24 

430 

403 


The animal fail on grass increased 40 pounds in weight, and, 
that fed on gram-fodder inereased 43 pounds. The former gave 
an increase of 11‘97 per cent., while the latter gtive an increase 
amounting to 11'94 percent. Pnictiodly, thr l•eKlll^n iivi-e tin'.'mine. 

(h.) At the same time, two pens of sheep, each containing 
five wcther.s, were put np to feed. One lot was led on grass ; and 
the other lot on gram-fodder; besides this, orteh lot received 
daily 5 lbs. of maize, 5 lbs. of bran, and -5 lbs. of cake; at the 
end df every ten days each lot was weighed; the following are 
the results:— 


• 

Date of weighings. ' 






Pounds. 

February 

... 2 

230 

200 

Do. " 

... 12 

232 

201 

Do. 

... 22 

228 - 

• 196 

March 

... '4 

240 

207 

Do. 

... 14 

242 

224 

Do. ' 

... 24» 

'242 

229 
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Beporl mi Erne Gram, SfC. 

Tlio lot fed on graRS only increased*nineteen pounds in weight, 
whilst the lotted on gram-fodder iucrefis(!d twenty-nine pounds. 
The grass was the ordinaiy hnirialec grass, such as is collected 
l>y grass-cutters for hoj ses. At the usual rate paid to grass- 
cutters, this grass costs hni per inn. The gmm-fodder, 

as f have already stated, only ensh three rupees per km. 

• 

II. Gram-fodder may he made into hay; when well made, 
the hay lias a pleasant aroinatie smell. It is readily eaten by 
hor.ses. I have had no opportimity of expenmenting with it in 
teciliiig horses ; hut siweral gentleineu. who liam'tried it on my 
ireommendation, speak* very favourably of it. T^ne ton of the 
1‘sider makes about fiv'e JIundi-edweight of hay. Tine ton of 
the hay will therefore cost about lil’teen rupees. 


.S[;M.MAr!v. 


1. Gram is easily grown"; it will grow on the poorest soils. 

2. When well manured and projierly cultivated,It answers all 
I he pur])os('s that vetches di' fii the practice of the British 
l''armer. 

d. A ])ieec of fresh soil produci'd in two months a crop aver¬ 
aging four tons, ]."> ewts., H lbs. poi' acre. * 

4. Five crops, iir<vrso icilJtnnt any raUi-fd.U, give an average 
yield of 0,200 pounds per Acre. 

o. The sccil may be sown at the rate of do ^bs. pee* acre, in 
lines, 20 inches apart, and abont two incjies deep in tlie soil. 

0. The crop should bo cut immediately the flower appears. 

r. AVheii eul. belbre maturing its seed, gram improves rather 
than impoverishes the soil. 

5. Four crops iiiay bo pp’owu during one season, prodneing 10 
tons of fodder at a cost of 2 rupees lo annas and 1 pie per ton. 

0. A crop of grain-foildcr may be obtfeined eitlu'r just before, 
or, immediately after, tlu; cold weather crop. 

10. Gram-fodder is as nutritious as hurrialee grass, and . costs 

only d rupees u tea; whilst the gi“,ass costa lO^vyifW. * 

11. Gram-foddei* may be made into hay. One ton makes 
about live ewte., and the coiA per ton is abcwit 15 rupees. 

(Signed; WILLIAM ROBERTSON. 

^ Govkknment Experimrntai, Farm ; 

Sydapel, Madras, May "i^st, 1870. 
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Tn it'ply to your oorresjMUident., I bog to say t{iat I slinl! Iw 
glad to give sneh inlbwHation as lies vvitliiii tlie scope of two 
or three h'tter.s, couoerniiig tlio locality, and the climatic .and 
atmospheric indnenccs, under which the Burmese Orchids, 
known by me, are found. 

AVith this object, then, T will divide, as far as the varying 
distribution of these plants will permit, those growing on 
decided low levels (the plants) from those found on the hill 
ranges, naminp'mnly such plants as are generally worthy of 
cultivatioij in England. 

The Oreluds which come under notice hei’o, taking Moulmein 
and Bangoon as two points of departure, will have a riinge of 
300 to 40<J miles, and as scveiul names of towns and other jdaces 
will be nu'iitioned, those interested in this question -wfonld do 
well to consult a good map on a large sciile, when the nanies will, 
in most insiynees, be detected, and the genersil character or fcji- 
tures of the gi-ound seen. 

The rain-fall at Moulmein not hnfreqnently exceeds 22<) inches 
between A])ril and November, and 1 have, within my ex|5arionee, 
known 0 inehes, or one-tiflh of the yearly rain-fall of I'ingland, to 
fall in 12 liours. At Hangoon the rain-fall is somewhat less, not, 
however, <)f such a differenet! as to exclude the growth of the 
same plants, with few e.ve» ptions, as are foniid in the vicinity of 
Monlmoin. The flora of these districts is nearly ideiitieal. 
Moulmein, fron;, its proximity to the si-it, is refreshed in the hot 
wtfather by cwling,' nio’st sea breezes, and tlu.'refore is not sub¬ 
ject to the same amount of dry lieut in summer as Rangoon, 
which is more inland. 

There are two plants found at Moulmein, never seen elsowhi're 
by me in Burmab, and tbese two are Phalacno])sis Lowii and Cy- 
priepedinm xjoneolor. Phalnenopsis liow'ii is uiajnestionably a 
very rare plant, as djffienlt, T should think, to grow as it is to 
find. I had sllways betm under the impression that the Rev. Mi*. 
Parish was the first diseov(u*c7* of this graceful little plant, hut 
sin^e I have been in Kiiglaiid, f have been informed that that 
indefatigable collector, Mr. Jjobb, sent dried specimens to Messrs. 
Veitch; however, he that as it may, the credit of introducing 
living plants is due to Ntr. Parish, ai:d w ell he deserves it, for it 
is a perfect little beauty of elegance anil grace when seen gi’owing 
in its own habitat. It is found on the limestone rock near 
Moulmein, approached from Monlmoin either by the Salwwu or 
Gyne rivers, l^ese rocks, vast" masses of carbonate of lime, 
rise out of the plain abrnptly to the height of above 2,(KM) feet; 
couseiiaently the nrain clouds are attracted thereto, giving the 
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nionTitains and thoir vicinity an extra •degvee of nioistui’e as 
eojiipaml witl%inorc open plauis. 

On tiio same rock, bnt in a diftereiit position, and under 
peculiar conditions of growth, is found Cypn’pedium concolor. 
I’lialinnopsis J^owii is seated on the rock, receiving not oidy the 
ilirect downfall of rain, but also the drainage from tho iripuntains 
above. {.!ypri|tedinn) concolor is foinul not only in shady places 
on the lirai'stono rocks, bnt at this s])ot, and also up the Attcaran 
Itivi-r, growing fui a stahnd.ito formed by the filtration of water 
tbrougli an awdiiid cavity in flio i-ock. I woijd mention that 
Adiantum Parishii may iflso be found here in abnWdauce, as well 
aV at or near the top of the 'riiakabni AlonntaiitS, its otdy 
supposed phwe of growth. “Hooker’s Species Filicum, ” 

vol. ii., j). '238. 

Thes(! mountains at the latter end of the rains arc objects of 
gn'at alfraeiion to botanist^. They iye at Ibis season covew'd 
with a luxiirianec of vegeljitioii. Fer.is, mosses, eu'chids, &c., 
crowd on the rochs and tr(*es: Philyceriiiin WallichR of gigantic 
size, with its ])endent fertile IromTs, and Drynariu quercifolia, ot 
pi'oporl ionate dimensions, may1)e seen. Again, visit these parts 
after tllf rains have (•('•ased, and the sun will have been playing 
his ])art, doing what is termed in England a little^ “ scorching. ” 

]l(d\v(!en NovemlxT And MaJ’cli, vast changes have taken place. 
The ])endent fronds of Plat.ytun'ium W.allichii have shrivelled to 
nothing, the up|)er frond dried as a dt”.id leat. Phahcnop.sis 
liowii, waving in all its splendour, in full fhgver and leaf in 
Oel.)ber, eaunot 1)0 seen; the roots onlyJeftTlnd attached.to the 
roek when, in exposed places, from tlie absorbed heat, Vould be 
hartlly beariible to the hand. The staliletite has ecased dropping; 
in fact all Mature seems drooping and fiuling from excessive 
heat. 

nondrohium liiTibriatum, I). Farmevi, T). barbatulum, D. nwla- 
tuin, 1). forniosum. 1). Dalhousiaiiuin, 1). albo-saiigiiineum, D. 
mosr’diatnm, D. elirvsotoxr.m, H. aggregiftum, Saewolabium *cur- 
vilbliinn, S. Hlnme-i, Aerides Lobbii, A. rosea, Vamla gigantca— 

eaeh inav be said to liave a range of distribniiun from lat. l-t 

N., to *1 (■>'’. Amongst tliesii 1 will also inehido Deudrolfium 
lasioglossiiin and ^siceolabium ainpnllacenm. Yet they are found 
in a somewbat drier localityi nearer llaiigoon Ilian some of the 

above. I will also mention that 1 have Ibuifd P. albo-sangmneura 
and Pallmnsianum, together with 1). Parislni and elnysotoxum, 
extending at intervals from Moulmein to Prmne and aeross the 
Arracan iMountaiiis.to Tongoup. It is diflicnlt to undtwstand 
why some Orchids should thrive under such*varying climatic 
diilVvcnccs, whilst, on the other hand, othejs are ciivurascnh«^ 
in their particular localities, •llowiyer, as a general njle. I Itui* 
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we ranj come to the «5afe* coiicltisiou, tlmt all Oi*chi<ls( require a 
decided season of rest. 

The lains commence alsmt the middle or end of April, incre is- 
insrin intensity until June, from which month to the end of Rei)- 
temher they are at their maximnm, pradnally subsiding until llic 
end of .October or beginning of November. Of cour.se the 
monsoon deennses us you rwede from the coast Ibie inland. 

To those Orebids. tijerefoiv, wbicb T have' luibied, I should say 
the watering should he given as near and in the same proportion 
as they seiisot-;foly receivetl it in their own elima1<'. Kroni 
Novembei^to the end or middle of Jfareli. I should say these 
Orchids .should not he forcisl into growitig, 

1 liAve'^in England seen Detidr.)binm all)o-sangninenm flower¬ 
ing and at the same time growing, tind in this wise it is figured 
in.lhe “ llotanieal Jlagsi/.ine. ” 'J'Ik! ,s]>eciiiien I uolleed in< LoikIoii 
under this STstem of growth had a h’ose tlabhy ajipeaiunce both 
in flower and p.seudo-bulbs. In India albo-.sanguinenin flowers 
without a leaf. 1 have never seen it do otherwise. Sueeoliibinm 
ampnilaceam flower.s tinring tin' hot .«cason ; its leaves beeoiue 
dried, parched, and brown, ytn its flowers art; of great brilliancy 
ill color, and of good sizt'. having the appeanuicc (if a dense 
stuek-np featlict of more than a foot long. 

Before proceeding farther, f wish it fo be nndersttiod that 
I do not profess to cxjiress an opinion on the best system of fla; 
cultivation of Orchitis in E.ngltind. 1 have had.no priicfieal 
experience, and consequently am iiicoiiqielent (o do so. My 
mtentihn in thosi; rttmarks is to give an aceonnt of the iialuriil 
or instinctive hahits of tlics ■ jiliints in their own country,letiving 
the amount of “ scorcliing" or " shrivelling’’ they ciiu be l> nt'- 
ficially•subjected to ariiticially in Engliind to bo settled by the 
judgment and intelligence ol’ ex()erieiiecd cidtivators. 

► 

In my last letter I concluded with drawing .attention to 
Sacfolabinm ampullacqum as being a iilant ciipablc of bctiring a 
considemblc tlmoimt. of dry beat. Jn the same category, then, 
I will also place Vanda tcrctifolia, for thc.«o two plants are foniid 
in great profusion together. The latter, having a scanileiit habit, 
climbs to the top of large frees; from this I am inclined to infer 
that ifs shyness in flovvtriug in England iirisr-s from imniatiirity', 
or, in other words, not having r< gaine<l suflicienf age and 

strength after tmnsportalion fo England. Although this plant 
bear.s the same amtinnl of dry heat as Saccolabiutn aiupullacoiini, 
yctitisVonnd on the Atidamari J.slunds, where the climate is 
analogous to Ihat^ of the Kfraits. ' 

• 

licfore dismissing^ the Oi-ehids found on the plains, 1 must, men¬ 
tion Deudrobium formosum, ibr 1* liavo never observed it grow- 
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ing at any elevation worthy of notice*aboye the plains, or at any 
gi’tsat (listancjj from the soa. On ascending the monutains, more 
inland, w'c eoTric across its co-speci(!S 1). inihndilmhim, D. ehnrne* 
uiii, and D. Jamesiaiiiim, which, in my opinion, barely deserve 
a separatb specific name. The favourite liabitat for D. formostun 
is on trees growing on a latcrite soil, as Dipterociaipus Imvis, and 
a sjiecies of Dillonia. This jilant does not seek shady places for 
gi-owih, in fa(!t, as far as niy knowl(M.lge got's, few Orchids do, 
heyond what is given by tlnj trees wlien in leaf. Dining the 
nionihs of )''ehviiary, llarcli, and Apiii, they mnst be exposed to 
an alinos])here of 110'’ Fahr. in the sliad<?. 'J'liai tlie fresh-grown 
psondo-bnlbs are liy this lioat nslueed in sisc, or “shnveiled ” 
inereean be no r(iiestion, and in some of tlie monntmn Orebids 
tlii.s reduction takes jdaoe fo siicli an extent as to render it d<iubt- 
fiil wlu'tJier they are (be same plants wben first .seen St t|ie end 
of tlie rains. Cynibidinm tigriiium is a good example of this, 
I'or wli*u speeinieiis'were brought to me at the end of Febvm^iy, 

I eould scarcely identify tTleni as' tliti same plants I lunl seen 
glowing at the end of November. The jisendo-ljiflbs hatl de¬ 
creased toat least half their diinwisions in this short space of time. 
Saecolabimn giganteiim and S.*ga(talmn, A'amia iiensoni. Deii- 
drohiimi I’arishii, I), alhe-sanguineum, I). Dalhousianum, 1). cliry- 
sotoxnm. Saceolabinin ampullaeemn. Ac., may, as plants found 
on the plains, be said to bear a dill'erenee of l{•Inperatnl•e, from 
dti'' F. to I Ill“ oi- .1 Ul’ F. in the .sliuile (luring the cold and Jiot 
season; and this ditFerenee dining the month of February would 
frri|iieiitly take place in one day. 

Fmmgh has, I think, been said about tlieJiheWds found on the 
plains: I will llierelbre address myself to*tliose inlmbifing the 
iinmiitain r.inges to an altitude, of tVoin ti.tHMI to 7,0tt0%e.tabovc 
I'm' ,sea. and to tin- bi'st of my recollection they may be taken in 
the following (•.on.si'cnliv'e order of growth, coinrac'iiciiig' ti’om the , 
plains at an elevation cf about lOOU feet:- Uindrobiiim nulleii- 
aiiiim. 'limniii Binisouim, Dendrobiuni infundilmlnm, tlypripediuni 
villoisuin, t'yiiibidium tigiimmi, I’leioiie Heiehcaibaehiana, &c. 

At (ho sumo elevation as Pleioiic Hsicheiibiiehiflna, (>.•^00 feet, 
Deiidroliium iiifiuidilmlinn is found, but its ebai-acti'r of growth 
issoniewliat modified, the pseudo-bulbs being emiipressed or thick¬ 
ened into shoiiev bulbs, liavhig an almost gl(»bo*c form. At this 
elevation, then, (Ik* thermometer aveinges in the shade some- 
wheis' about 7o“ in the mididay, descending to 40'’, or even lower, 
in the moniiiigs at' suii-risc. 

Tlic mountain on which these Orchids are found is about lAO 
miles/roin Aloulmoio, and reiwbed by ascending the Honndrow 
Uiver, which nins iiiasontlierly direction fj-onilhe Siam territory. 
*This iiuige of mountains will be observed, by the map, to nin 
nearly north and soulh ou«the east side or'he Sittapg and 
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ween rivers, fonning a,vast chain of mountains separating the 
Slian and other independent ytati'S fmin the Jh’iti^i ti-rritory on 
the Monhnein side of IJiitish Bnrniah, fonning a vast held for 
botanical research, the greater part being unknown ground. 

The mountain here referred to not being a great distiuioe fnnn 
the sea becomes subject to n heavy i-ninfall and moisture fi’oni tin! 
constant mists from the clouds which frequently ein'clope it: liero 
then we come to the conclusion that the plants Cyinbidiuni 
tigrinnm, and Pleione Iteiehenbacriiana, will stand a great deal 
of moisture the greater portion of tlie year. P. Heiehenbaehiana 
was plucked b^' me in the beginning of .Deeeiiilicr, embedded in 
moss, fromf'whieh a goiKlly supply of water could bo .squeey,e.‘f, 
and tlie broken or talleu rotten branches of tnies wire so danqi 
as to render it somewhat difficult for us to kindle our camp tires. 
On tlii's mountain the dry, or season of i-est for the Orchids 
above named, then, may be taken from December to the, middle 
of IMarch. 

I will now Jose this letter, leai'ing the Orchids found on ami 
near the Arracan hills to anotheh letter, in which F will conelnde 
the subject, by adding a table showing the sever.il Orchids tunned 
in this communication, with iheir respective localities, ti'.e pro- 
hahlo amount of rainfall, tlie elevation and temperature at whieli 
they are found. 

As I havo Itefore mentioned, Vanda Bensoni and Raecolabium 
gigantcum arc found in the plains in the drier eliniate of I’roine 
and its vicinity; but wlien you commence ascending the Arraeaii 
mountains, to which T have tilready referred, all (race of fi. 
giganteum is lost. The hseont of these inountaiiis begins at a 
place called Nceounkidouk, about (:J0) thirty miles from Piotne 
due west; and the liighest jioint reached in crossing through 
this mountain pass, loading to Tongoap, is about 2,o<iO to :'f,0tj() 
feet. At the height of about 2J>()0 feet, the following Oreliids 
arc found;—Dendrobinm erystidlimun, J). elirysotii.viim, n'linnia 
Beusonse, Pleione Walliehii, Vanda Denisimiana, D. binoeidare, 
and'D. crasskiod; and-at a lower elevation, say feet, 

Dendrobinm Bensotiiic and Vanda eceruleseens. 

These mountaitis form, as it were, a liarrier to the south-west 
monsoon, arresting its force to the. oastwaril; consequently, the 
country around Promc and Tlmyetmyo (the, chief civil and 
military stations) has a considianbjy ilner climate than that 
about Rangoon and Moulmein. Thus the rainfall on tlie Proiiu!, 
or the east side, is very much loss than on the west, which is 
exposed ti) the full violoiiec of the south-w'est monsoon, coming 
direct from the ocean. Altiioiigli- the rainfall on tho east side 
is greatly diminished in intensity, yet the rain-clouds hang about 
the tops of these hills, giving them a moist wateiy vapour, an 
UlmosphcrQ these pfants delight in, Imt without a great deluge of 
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rain. Observing this, 1 was led to search these monntains, 
conceiving I shonid be well rewarded for my labour, and tWs 
tinned out to be a correct conclusion. 

It is, indeed, strange to see how in ascending a few feet the 
flora changes, and how some plants are strictly confined to 
eliosen spots, whilst others again are distributed far ajid wide. 
How is this to be accounted for ? Is it the instinctive sensitive¬ 
ness of the plants, which causes them to emigrate to sm'table 
habitations, or is the original gern there developed, from the con- 
giuiiality of certain climatological influences Wo hear and 
read now much about the fertilisation of plants 1^ bees. It has 
ftocurred to me, that other insects besides bees arfr made the 
vehicle through which fertilisation and hybridisation are carried 
on. 'J'lius this cross-impregnatiun or sympfithctic assimilation 
between dillerent jilants, together -with physical and climatic 
variations, must naiin’ally tend to modify types. Thus the action 
of the sun, for instance, niwf necessarily play a prominent part 
in these modifications, for its rays, penetrating thrmfgh (Jiflferent 
media, as the more rarified air^f the mountains and denser at¬ 
mosphere of the plains, must, il* is to be presumed, produce some 
corresponding chemical cll'ect upon the plants. 

Ilon^vcr, be this as it may, it is foreign to my present 
subject; I will, theriToi’e, again refer to the*several Orchids 
found in these parte. The first time 1 visited these hills 
was in the beginning of February. The ti’ees liad dropped their 
Itfives, the jungle gmss was burnt up, even to the elevation of 
feet. Tile hills were bare. The stems of Jhe leafless trees 
well! charred and scorished, giving the vk'holtf country theneabouts 
a burnt, black, desolate appearance. Here the heat wfts almost 
insupportable, and I do think 1 sliitll not bo exaggerating in 
stating that the thermometer could not have been le^s than 
1‘20° in the shade at this season; yet this is tlu spot selected by 
Vanda coerulescens and Dendi’obium llensonire, and other Orchids. 
It is not until we get to a higher elevation that we come across 
Dondrobium crassinode, D. ciystallinum, Vanda Denisoniana, D. 
binoculare, D. Faimeri (yellow variety), Ac. The three last 
named plants prefer more sliady places to D. crystallinum and 
1). ciws.sinode. For more detailed paa-ticulai’s, the following ^blo 
may be refemd to: 
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ExU'octs from the Annual on the Mamgement of the Govern- 

meni Experimental Farm at Sydapet, Madnig, for the year end¬ 
ing 5ls< March 1870. 

It was so excessively dry during tlie months of April, May, 
and June, that very little field-woi-k eonld Iw done, and the 
sheep stock suffered greatly from the extreme heat. On sixteeh 
days in the latter mouth, the imiximura themoineter recorded 
above 100 degi^es, and the thermometer ex|)osod in the sun, 
fi'equently n'gidtei'ed 140 degrees. 

The shSwei’s which tell during July and August enabled us 
to commence field-work again; and we took advantage of the 
opportunity to plough and ck.i,u the land intended to bo cropped 
during the cold season. September and October were very 
favorable mouths for preparing the land for sowing, i and no 
wcathqr could be mi>re Suitable fin- the young seeds, than Uiat 
experienced jii NoveraW, rain falling on twenty days during the 
month. In the next month lyiin fell only on nine days; and in 
Januai'y only on three days. About the middle of tlus month, 
a severe storm of rain and wind broke? over the district, and did a 
considerable amount of damage to maize, cholura, and oflicr tall 
growing crops ;r the rain, however, w.os t)cneficial to the pasturo.s. 
Rain fell only on one day in PYhrnarj', and there was no rain in 
March. The amount of rain that fell during the raonsoou was 
considerably below the usual quantity, and very little water was 
stored for imgation. The weather experienced Ava.s, however, 
very favourahlo for growing crops, the falls of rain were so regu¬ 
lar and gentle. ' 

' Mannree. 

A large quantity of aquatic wet'ds have been collected off the 
river Adyar. I have fouTid these weeds particularly valuable, 
not so much for their manurial value, as for'the property they 
possess of starting fermentation amongst rnati'rial which it would 
otherwise be yew dilfichlt to decompose. Not only by their own 
decomposition do they yield moisture; but, in virtue of their 
IwgroBCopic qualities they attract a good deal of moisture. In 
this dry climate it is a difficult matter to decompose mango 
leaves, and cumboo, or cholum stalks. 

In diggii^ a drain 'we came upon a seam of rich alluvial 
deposit, it is about three feet thick aud is situated about two feet 
fri)m the sur&ce of the ground, and can be raised at about one 
anna a ^oad. Wo have already used, with great advantage, a 
considerable quantity of similar ibil, obtained from tanks and 
the river bed, as a base for our composite manure. * 
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With this soil we mix burnt earth, obtained at an old brick¬ 
yard on the Fgrm, mango leaves, fold-yard manure, the aquatic 
weeds already referred to, bazaar refiise, &c., jungle plants, such 
as the mndder plants, the wild indigo, and croton oil plants, and 
pour the blood and slaughter-house refuse through the whole. 
The amount of fermentation is regulated according to the period 
when the manure is required. If it is for immediate'nse, the 
heap is thrown up lightly and fermentation takes place rapidly. 
If it is for use at some distant date, then we cause the ca^ to 
pass over the heap and consoUdato it as much as possible. We 
also regulate the fermentation according to th^ nature of the 
soil to be manured. Thus if the land is very light ^nd sandy^ 
w5 have the manure thoroughly decomposed before applying it, 
if on^he other hand, the land is stiB' and adhesive,—qualities, a 
very s&all area of our land possesses—then we apply &e manure 
in a half fermcnbid state. 

We bave given up the cj^^rt-stapd .to a tenant; though a ftiir 
supply of manure was obtained from it at certain soaso^, still, 
it scarcely jKiid for attendance, besides, the manure was very in- 
r.jrior, it chioHy consisted of swed^tings, and contained a considcr- 
ublc quantity of weed seeds. * 

A lafge amount of first rate manure was made on the Farm 
by the fattening stock. The greater portion y^sis made in the 
loose boxes, wliere it was uninjured either by the sun or the 
rains. I have not yht had an oppoi'tunity in this country of 
making a careful experiment, to determine the relative value of 
a manure as usually made, and as made in loose boxes, 1 am 
however, prefectly satisfied that the manure is v$ry much supe¬ 
rior to any manure 1 have yet seen in this country, and that loose 
box feeding, wliich has done so much for the agx’iculture of Eng- 
l.aud, can do much for the agi’icultnro of India. 

Though we cannot hope, in the present day, to see box feed¬ 
ing adopted in this country, for the same object as in Europe; 
still, tliero can be no reason why working and yomig cattle 
should not bo kept in loose boxes at night. If wo are to gi-ow 
cotton, maize, &c., we must have manur(^ and there is no bStter 
or more economical way of making it than under the loose box 
system. On sanitary grounds alone, the system is worth general 
adoption. At first sight it may appear objectionable to keep 
tho animals for three or four months in the boxes,* without remov¬ 
ing the manure; Itowcver, I have become acquainted with no 
bad results that arise from iSie practice; "indeed, on tlie contrary, 
though wo have fed a considerable number of cattle since we 
commenced the system, none of the animals have h.Td,a single 
day’s illness, and in sevoi-al. instances, the manure was not 
removed for upwards of tliree mouths, while *t*liad accumulated 
tb nearly two feet in depth. Of course the excrements are not 
allowed to collect on the sui-ii^ce, tlTe usual is for jhe cattl 
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feeder to enter the boxes three or four times a day and with a 
fork throw up the bedding. No smell whatever is pci'ceptiblo, 
and there is nothing that the most tastidious pei-son could object 
to, indeed, in this respect it is much cleaner than the usual sys¬ 
tem, which allows the solid and liquid excrements to lay and 
decompose upon the surface of the ground. In the loose box 
system the products of decomposition are absorlwd by the litter, 
and the straw, in A'irtue of its capilhiry action, takes up the 
liquid matter. 

A number of experiments were miule to dett'rniiiic the feeding 
values of the >-«ifterent fodders grown on the Farm. Amongst 
others the following: 

Four bullocks, aged' from four to live years, were put iijto the 
loose boxes in the beginning of- February ]a.st. They all ree-iuved 
the same amount of cake and corn, and each animal had as much 
of the fodder as it could consume; they'were weighed at the 
end of every ten days witli the foll<^,viTlg results : 


Biiltvks fell 


TJulll'cks fod Utilltx'ksftfiljnuIlnrkHfed 
on rholitin tin ^linuu j on piim 




itMUicr. 

glUHX. 


1st Weiphing . 

3Rt 

313 

287 

.360 

2nd do.. 

406 

310 

304 

U75 

3rd do. . 

415 


310 

375 

4th do. . 

423 

359 

315 

388 

6th do. 

431 

.367 

329 

396 

6th do. 

^1 

* _ 

430 

383 

331 

403 


Much to my surprise, the guinea gra.s8 produced the la.rge.st 
results, thus the animal'Consiitning this fodder, yielded an in- 
crease of 15'33 pound for each one hundred pound of its live 
weight. The results from the other three fodders wore very 
sinular, thus, for each one hundred pound of the animals live 
weight, grass gave an inereasc of 11-97 iwun'd ; cholum fodder, 
11-66 pound; and gi-am fodder, 11 94 pound. I believe tlie result, 
obtained from the giunha grass, is larger tlian will be obtained 
under ordinary circumstances. In repealing the experiments on 
other animals, in no single instance has guinea grass given such 
returns. These^results will be better appreciated when considered 
along with the eost of producing the.se fqdders; thus, on this 
Farm, the cost of producing one toq of «‘ach of tbo fodder is : 


Grass 

Gram fodder... 
■■ Cholum fodder 
Ghune^. grass 


Rupees 10 
„ 3 


2 '- 


or their relative cost will stand thus:—grass 100, guinea gi-ass 
^70, gram fodder SO-, and cholum fqdder ‘iO'-W. 
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• Ma/ke, • . - 

A quantity, of maize was obtained from America early in 
September; however, it had heated to such an extent on the 
voyage as to be prefectly useless for seed. One of the barrels 
coiilaiued about 6 per cent, of vital grain ; but in the naajority 
of the barrels there was only 2 or 3 per cent, of vital seed, and 
in two instances not even 1 per cent. One or two of the best 
lots were steeped, and the seeds that germinated were picked out 
and planted; however, very few good plants were obt^ed, and 
the few that did grow, produced no good results. 

A supply of yellow maize was obtained froin^Bangalore; the 
g»ain was very small, though sound and fresh. Oia the 26th 
Ociofcor, 18 pounds of it vras sown in field No. 18, after a crop 
of groni fodder. It grew well an^^ rapidly; however, the plants 
never exceeded 3 feet in height, and none of the cobs weS’e over 
4 inches in length. .The crop was reaped on the 6th of Janu¬ 
ary, aifd after drying was fyniid tgyiejd 76(>5 pound of grain and 
1| ion of straw. Wc selected a few of the best coba foi' sowing 
next season. If we can eidar^c the cobs and se^d, the variety 
will become a valuable one for tlic rajjidity with wlu'cli it grows 
and matures its seed. 

'I'lie ycOlow maize, obtained from Sydney, produced most satis¬ 
factory results. ^Die seed arrived in fine condition ; and, when 
sown, contained above 80 per cent, of vital gniin. The crop 
gi’ew very luxuriantly; when the plants were full grown, they 
were quite 9 feet high. I’he cobs were lai'gc a.nd well formed. 
The results were such as to leave no doubt of the great value 
of this variety of niai/.e for general eultivatio* on the plains. 
Upwards of 4,000 pounds of the seed grovm upon thb farm, 
will be distributed over the Presid('ncy amongst cultivators. If 
i'tdy ordinary care is taken with tlu' pi-oduce, there should, next 
season, bo a large amount of seed in the country, 'fhe finan¬ 
cial results of the experiments were equally satisfactory. In 
the apj)endix 1 diavc recorded all details connected with this 
experiment. 

Ydhw Chohm.* 

A considerable area of land w.os sown with yt'llow eholum for 
fodder. Indeed, during the past year, the large stock of cattle 
on the farm were almost emtiroly fed on chainiji fodder. Tfind 
tha.t a Monwq/A chaiir/r of seed is essential to the successful cul¬ 
tivation of yellow eholum, during a course of years. 3’hc plant 
is liable to be attm'ked by nist and blighfed, if the seed is not 
frequently clinnged. Cultivators of sandy or gravelly soils 
should obtain their seed from alluvial, or clay districts; and 
culti^eitors on the kutter soils from districts where sands or gravel- 
,ly soils predominate. Under “ Cattle ” I have ‘recorded the expo- 
j^ent made to determine its feeding valtjuj; and, in a special 
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report which appears ^ the appendix, I liave detailed all the 
results attending its cnltiTation. 

White Ckolim, 

We have not experimented so largely with this crop; how¬ 
ever, as fiar as onr experiments have gone, the iTsnlts have 
not been so satisfactory as those attending the cultivation of 
‘yellow cholum.’ A piece of land about 1} aero in extent was 
sown, on the 0th of September, with white cholum. The crop 
grew veiy irrogularly, and wa.s so blighted when in flower that 
it was not eonsidoml wise to seed it; it was accordingly cut 
down, and yicHM 1 ton, 12 cwt., 15 lbs. of dry fodder; another 
plot about•t’ne-fifth of an acre in extent was sown in the lr..^t 
week in Decendier. This crop was also blighted and had to bts 
cut for fodder, it yielded 10 c\\^., lbs. of dry straw. Ii; both 
instances the blight was so severe it was not considewd advisa¬ 
ble to leave the roots for a second crop. 'I'lie seed was certainly 
not good, little more than 50 per cent , was vital; however, I attri¬ 
bute the blight to unseasonable sowing. This variety of (•holuiii evi¬ 
dently requites a liigher temperature tlian tlie yellow variety. 
The crops now growing are not ^oiily not blighted, but are as 
healthy as could ho desired. 1 am now e.xpiriniciiting with two 
or three plots of white cholum in order to determine whether it 
will bear cutting over as often, and yield so much fodder as 
yellow cholum. 

Horse Oram. 

A considerable area of ground was cultivated under horse 
gram for green fodder. In several instances it was cnltivated 
as a “ catch crop ” immediately before, or just aftm-, the regular 
crop.’ Tlhe results were highly satisfactory; they have been 
drawn np in the form of a special report, a copy of which ap¬ 
pears in the appendix. [ See ante pigo 41.J 

Bengal Gram. 

A small plot of ground was sown willi this variety of gram ; 
but the result was not such as U) induce mo to e.xtend its 
cultivation hqre. The horse gram grown under similar condi¬ 
tions gave far superior returns. 

^ Carolina PaJihj, 

The cnltivatitm of this paddy lias been most successfully 
carried on at tliis farm, the results have been highly sntisfact4iry. 
Out experiments have proved that it i-eiiaires no special culture, 
and that the best Native system of gro’winij pa<l<ly is the best 
system o^ cnlUvatiny Carolina, paddy. I find that good results 
can be obtained either by sowing, tlic seed at once in the {loddy 
bed, or by sowing it in a seed bed and afterwards transplanting 
the plants into the paddy b<^, and that either procedure may b« 
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justified by the peculiar circumstauccs qf the ryot. The best 
result was on plot No. 3; this plot contains 225 square yards. 
It was planted*on the 8th of October with the plants produced 
by half a measure of seed. The crop was reaped on the 8th of. 
February, and, after drying, was found to yield 336 pounds of 
straw and 70 measures, or 160 pounds of paddy. This result 
would 1)0 7,183 pounds of straw and 1,505 measures, ve 3,441 
pounds of seed per acre. Assuming that twenty Madras 
measures are eqtial to an E;iglish bushel, the yield will be 
about seventy-five bushels per acre. In the report in the appen¬ 
dix, I have detailed our cxporicuces in the cultiv(#tipn of Carolina 
paddy during the past yfiar. 

Italian rye grass. 

In \hc beginning of September, a few pounds of seed of 
this variety of grass was sown in the experimental bed. It ger¬ 
minated freely ; how'f(Vcr, the sun killed the young plants as they 
appeared above ground. B;f covcrin{» the eaidh with leaves wo 
wore able to got a good crop of plants, and the gr^a continued 
to grow until the beginning of February, when the plants died 
away as the heat of the sun l)eeame greater, and by the end of 
March they had all disappeared. The grass is not suited for this 
climate.* It is possible that during a course of years, it might be 
acclimatised. However, until we have proved tluii; the indigenous 
gi’a.ssca of this country are useless, it would bo a waste of time to 
attempt acclimatising sJuch tender grasses. 

Lucerne. 

Under irrigation, this plant produces a laige quantity of 
valuable fodder. Wo sowed a few pottnd8*of English ^ed in 
September last, it grew satisfactorily and has yielded three cut¬ 
tings of excellent fodder. It docs not appear to bo injured by tho 
heat of tlio sun, though the thermometer, exposed in the sun’s 
rays, has during the past month frequently registered 135 degrees, 
still the crop appears vigorous and healthy. 

Beet-root. 

A small supply of German beet seed was obtained from 
England, and a poition w.ns sown in September, the ground being 
occasionally watered. Tho plants gi-ew satirfactorily, however f 
insectswere very troublesome, and many good plants weredestroyed 
by them.' The land occupied measured ^6 square yards, and 140 
pounds of root w as obtained from it. Many of these roots weighed 
from 3| to 4 pounds. Tho cattle and pigs appeared very fond of 
them, I do not think the crop will pay for cnltivatiuir in this 
district, besides it will not stand in the hot season, many roots 
\pft in the ground, to produce seed, have during fhe last few weeks 
been kUled by the heat of the snu^ and tht|g^ that are still alive 



60 Eximttfrom t-h Annud Beporl mi the Manaijeinent 

m*e ao parched and dijed np, that there is not the least hope of 
their surviving the hot season. 

Maiujiiltl wunel. 

A few pounds of mangold seed was obtained from Kiiglaiid, 
along with the beet-seed. It was sown in September, and ger¬ 
minated, and grew vigorously; when about auiontli old the young 
plants were transplanted from the seed bed to tin! field. They 
were occasionally watered, and throve spendidly. However, 
when about half grown, they were suddenly atUicketl by cater¬ 
pillars, and suffered greiit damage indeed, I then almost de¬ 
spaired of reafing a single plant. We du,steil the plants, when 
wet with cfew, thoroughly with lime powder, and ashes. witlr“a 
sprinkling of guano, and had the gratification of seeing tH'it tlio 
insects and caterpillars had ,«Mitu-ely disappeared alter two or 
three dressings. The plants liad received a severe cljcck; however, 
they put out fresh leaves and soon recovered from tijc ell’eets 
of the .caterpillars. The crop was •gathered a few weeks ago, 
a plot of square yards yielded 204 pounds of roots, some of 
which weighed eight pounds, jvliile the avei-age weight would 
be about four pounds. The roots were badly formed, though 
they were good tasted, and sound. I left some in the ground to 
produce seed; but, like the bret, they were killed by the heat 
of the sun. 


Ragi. 


On the 31.st May, a plot containing 3,420 square y.ards was 
planted with ragi. The cost per acre of cuUlvation, <Sce., is 
detailed below:— 


'Ploughing 
IlajTOwing ... 

Ridging 

Manure 

Spreading manure 
Ragi plants ... 

Planting j.. 

W atering ten times 
Hoeing 

Cutting off head of grain 
Cuttiv^ down straw 
ITiresbing and winnowing 


Rs. As. P. 
1 0 0 
0 2 0 
0 8 0 
2 8 0 
0 4 0 
'1 0 0 
1 0 0 
7 0 0 
10 0 
1 0 0 
0 6 0 
14 0 


17 0 0 


The crop was reaped on the 25th. of August and produced 242J 
measure or 665 pounds of grain; and 1 ton, 6 ewt., 84 lbs. of strew. 
Per acre the yield was 344 measures or 941 pounds of grain and i 
cd«n,’ 17 cwt., 53 Ibfif of straw; valuing the grain at 16 measures 
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per Rupee, and the straw at 3 Rupees per ton, the total income 
was Rupees &7, Annas 2 ; against Rupees 17 expense j leaTing 
a profit of Rupees 10, Annas 2 per acre. 

Guinea Grass. 

A small field, about 2| acres in extent, was planted wi^ih guinea 
grass. 

The cost per acre of planting, &c„ was as follows : 


* • 

Rs. As. P. 

Ploughing ... 

10 0 

Harrowing .... 

0*’.2 0 

Ridging 

0 8^0 

10 Terns of manure ... 

10 0 0 

Spreading ntanui’c ... ^^ 

0 8 0 

Splitting ridges 

Watering .... 

0 8 0 
1 4 0 

Plants ... .... .... 

1 8 0 

Planting 

3 12 • 0 


19 2 0 


The ^nantirc and plants may last for two years, at the end of 
that time fresli manure will be needed and the plants will require 
to be re-planted. ^ 

During the two yeans at least twenty-four waterings will be 
needed to keep the plants growing, these waterings will cost 
Rupees 24 ; and between each cutting, a hand hoeing, and two 
double bullock hoeings, will be required^ thcb coH of these oper- 
ations,assumingthatfivecuttings per annum will be obtained, with 
the cost of cutting the crop, will amount to Rupees 69. Includ¬ 
ing the cost of planting Rupees 19, Annas 2, the total cost will 
bo Rupees 78, Annas 2. hVenn the results of my experiments 
during the past year, I do not think the total yield of the ton cut¬ 
tings will exceed 11 tons of fodder. One ton of the fodder thus 
costing Rupees 7. , 

The following experiment was made on the guinea grass in 
No. 13 field. 


— 

1st CutUngl 

2ndCutting. 

• 

Si'd Cutting. 

• 

• 

Pofinds. 

Pounds 

Pounds. 

Plot 1, area 2,000 square yards applied 2 
cwt. of bone-dust. 

1,060 

1,286 

• 1,428 

Plot 2, area 2,000 square yards applied 2 
cwt. df guano . 

2,408 


1,306 

Wot 3, area 2,000 square yaids, no artificial 
manure to tins plot * 


1 

1 1.288 

1.232 










6^ Erfraefs fnm Ih^ Aamul Report on the Managemenl 
Loplemeuif, l^c. 

I have already n;conled in a separate report, a copy of which 
apiawa in tlie AppeiulLK, a imuiber of exjwrimeiits made with oiii* 
various water-lifts, pumps, &c., and a few of thu machines in 
regular use upon the farm. 

Witmowing maeliiiies arc regularly employed. The coolies 
understand them thoniughly, and ajtpreciate them highly. Native 
visitors take mueh hiterest in these machines ; but consider them 
too costly. 

The thr(^«hing maelilnes have very seldom been employed, wo 
have grown so little ginin that they eouhl thresh. It would mit 
pay to Set them up/iirvt/re) /mar-s e.'iir/r, especially as the biitocks 
are to, train each time they Av worked. These machines aro 
required .so seldom, ami the intervals between each time are so 
loi\g, tJtat the Imlloeks never get tlu)roiighly tniined, as |JieW! is 
no other enydoyment ujaufthe farurh'liieli ris[uires four of them 
to work together. However, as the area of the farm is increased 
we will gradually limi em])loym(/*nl for these machines. 

liamsome and Sims', and Hiotard ploughs have been in con¬ 
stant use Avheuever weather permitted. iJoth large am! snuill 
ploughs have been employe<l, the former we (iinj leseful, when 
the ground is .so dry and hard that tiu' light plough cannot 
penetrate it. Both cattle and eoolu.'S w.uk them well. The 
coolies readily learn the use of the plougli, some are very good 
ploughmen, and are as proud of their skill as any Knglish plough- 
luiin; iudwd, 1 have .seen .some of them turn as straight and 
regulaiva furrow its <1 ever witnessed in any of onr ehainpioii 
plijughiug matches. A remurkahlo eliange has tidien jjlaee in 
the ohservalions of the ryots who come to see onr ojieriitions. 
Twelve months ago, one of their greidost ohjcctioii.s to our 
ploughs, w.as, that they ploughed too deep ; now, after we have 
hail a very dry season, amt they have seen for themselves how 
onr crops throve and looked fresli and hialthy: while theirs were 
parejied and dried up, they no longer make this objtclion. Tlio 
chief ohjectloft: they now' advaiico .against our plottghs is their 
great cost in compirison with native ploughs. Tho force of this 
objection will ho bettiu’ appreciated wlien 1 state tlait twenty or 
twenty-five native (ploughs can be ])iircha.sed I'or the price asked 
for one of our Knglish ploughs. Until a plough is oflered to tho 
ryots at a fifth, or at the highest, a fourth of tho price we now 
a.sk for our plough, there is little probability of their use becom¬ 
ing more general. I am now giving attention to the matter, 
and hope, before I write another annual report, I sliall have nuwlo 
some progress towards overcoming this difficulty. A very, good 
combined plough was obtained from tho Boorkec work-shops. 
It is. cheap and stiswg. Including carriage it costs only about 
‘Ttupqes 2y, It is a swing plough; however wo had to convert 
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it into a wheel plougli as it was so difficult to hold, and ploughed 
so in-egnlarly: a few other details required alteiing; thus, the 
Stills were too high for our coolies; and the method of attach¬ 
ing the dwmght chain was defi>ctive. For ordinary use wo use 
the small ploughs made by Messrs. Howard and Eausomrs and 
Sims. A Scotch Double Mould Board plough has done a great 
deal of work during the past season. It had been laid aside as 
useless; however, by putting it on wheels and cutting" it down 
to little more than half the weight, w'e have made it into a use¬ 
ful plough. 

3'he iron prong, and chain h.irrow’s have l orn in constant use. 
The chain harrows Avefhave found of great **tvie on our light 
sJiiK^ soil for collecting weeds, covering seeds, and fcjn.solidaling 
the fc)il. The iron liarrows are ratlu'r heavy ‘ seed-hrirrows, ’ and 
arc not so useful for general as ‘ dr.ig harrows, ’ besides 

they arc much too costly. I think tliat liy combining wtiod and 
iron, f^cheaper and "bOtter harrow for gcneiul use could bo made. 

The reaping machine has been occ.asionally emfiloypd f(*r cutting 
cholum. 'I’he coolies understand how lo work it ,»iiml can safely 
be cnti-nsicd with it by theinsclfes. 

Horse hoes and cultivatoi-s were fully cinployed during tlie 
last season. The laud Ixing in such a I'onJ state with Aveeds, most 
f)f the crops vrv.vc grown in drills, and the space betAvecn the drills 
constantly stirred by the bullock hoes or railtivatoi's. Indeed 
there is not a more useful implement to the Indian culliA'ator, 
especially when irjipation betAA-cen the voaa-s of standing rr )ps is 
adopted. After watering, the soil usually becomes caked on the 
surface, and if water is applied Avhen in that n|a.1ir it either runs 
off, or passes aAA-ay by cA'apoi-alion. WJieu flu! eultivator'is passed 
between the drills, shortly after the surface of the soifhas beguu 
lo ciik*', it pulA'erises and opetis mp the soil, enabling it to absorb 
the doAvs ami to appropriate' the Avaler Avheu iie.xt it is applied. ^ 

The steaming apparatus mamitacfured by Jlessrs. Hiehnnmd 
and Ohandlcr fk in regular use for steaming the food of the 
AVorking ciittlc. An authority, who had made some enquiries • 
into the subject, states that in eompari*)!! with tl^e usual ificthod 
of boiling gram in tbis district, at the present ])i'iee of fuel, the 
nppaJ'atus Avould elfeet a saving of Rnjx'cs H.|. pee annum. 

Oai'is and AA'lwel-barroAvs are regularly»ust;d. The eaAs are 
draAvn by a pair oj' bullocks ; they are built to carry alanit 8 cAAt. 
of fold yard manure or ,Avith frames, about half a ton of bay. 
Though the caids have fixt'Ai bodies, yet al a recent competition, 
one carter, Avitb a cooly to assist in filling the carts, removed five 
loads of manure to a distance of l,48-l! foot in lOh mhmtes; liis 
Inillecks uoA’cr tratelling beyond a Avalking j>ai'e. In this com- 
• petition, dung forks wore used for filling the carts, though the 
competitors might have used mamoties baskets, the. usual 
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comitiy way of Riling mannro, had they desired. Wheel-barrows 
are in constant use, we .never use baskets, excepting in places 
where we cannot work barrows. Whatever may be tbe experiem e 
in other districts, I certainly have had no difticulty in getting 
our coolies to use wheel-barrows. Indeed, on several occasio; a 
T have had to use my authority to prevent their using the wheel¬ 
barrows on water channel banks and over iirigatcd gi’ound, 
where a basket would certainly have boon more useful. Kecontly, 
a competition was held to test our coolies’ abilities in using the 
wheel-barrows. Small prizes u’ero offered and about a dozen sets 
of men entered. The ground was divided in plots, 9 feet and 6 
feet wide, and each plot was to be excavated 1 foot deep; thus 
removing 2^ cubic yards. The men entered in sets of two, ot«i 
wheeled and assisted in filling the ban-ows while the otliei ex¬ 
cavated and also assisted in filling. The earth was wheolf d a 
distance of 51 feet. A very kA*n competition took place, indeed 
it was a regular race; the following are the results : 

t 1st sot, completed their work iv. 85 minutes. 

2iid set, completed their work in 87^ minutes. 

3rd set,'completed their work in 39 minutes. 

4th set, completed their work in 42 minutes. 

The soil was so hard it had to bo loosened with a pick before it 
could be dug out. I need scarcely remark tliat this labor was far 
beyond their usual^ exertions ; and was too excessive to be con¬ 
tinued for any length of time; however, the results, show what 
they can do under certain circumstances. Considering their 
light weight, our coolies handle the wheel-bari'ow with consider¬ 
able skill. 

Grass knives, pilks, juattocks, manure forks, hay forks, shovels, 
iron and wood rakes, hedge knives, Ac., arc in regular use upon 
the Farm. Many of the tools are handled vci’y skilfully by our 
coolies. By the use of the improved grass knife, we have 
-reduced the cost of cutting grass, &c., to one half. An area of 
grass land, for which we usually paid ilupees 10 for cutting with 
country knives, I can now cut with the new knives for Uupees 
4(5; indeed the contractor offered to cut it for Rupees 5, if we 
would lend him our knives. The hedge knives are also vei'y 
useful; at the last competition, 3 men cut in one horn* each: 

1st... ... ...168 feet 

2nd <■ ... ...165 do. 

3rd .150 do.' 

of corkaplly hedge, both sides. Tlie work certainly was not 
neatly performed, though well enough for ordinary Farm fences. 
For filling manure into carts we now generally use the ordinary 
manure fork. I experienced some difficulty at fijist, in getting our 
coolies to work in the upright position required for tlie proper use 
of this fork. Some of them now. use them admirably, and appear 
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to appreciate their value. On introfluciiig n now tool, though I 
insist upon their using it, if satisfied, in iny own mind, that its 
use will be adfanbigcous to agricultui’e, I always endeavour to 
convince them of its superiority over the tools in ordinary use ; 
and try to effect my object through their inclination, rather than 
by my authority. 

Wc now make upon the Farm, hedge knives, grass dmives, 
liand hoes, shovels, axes, plough shai*es coultors, <fcc., for our own 
use, or for sale, as patterns, to those who prefer to have them 
made by tlicir local native blacksmiths. 

Report of the Superintendent of the Oovernment ^arjn on the 

•* cultivation of the Yellow Clwlum. 

This^is a beautiful grass, resembling in appearance Indian 
Corn. It bears a small yellow seed,*Vhich, when crushed, makes 
a good auxiliaiy food for cattle or sheep. It gi’ows on all kinds 
of cultivated soil, but best on those that are thorouijlily cnlti- 
vatod and well manni’cd. Indeed,* tew crops will payJbetler 
for hitjh cultivation. This valuable pliint has attractetl a groat 
deal of attention during the last few years, and has been highly 
recommended as a fodder-crop. 4t is best suited I’or cultivation 
in count]jies where the temperature seldom falls below 60 de¬ 
grees. It will certainly gi’ow in much colder climates, but scarce- 
ly pays expenses. A few years ago the cultivatioft of this crop 
was attempted in Eiij^and, and, amongst other phreos, on the 
Experimental Fawn attached to the Royal Agricultural College: 
tlu! yield of green food was insignificant, and its further culti- 
vjition was not deemed advisable. The experiment was, however, 
valuable in affording Dr. Voelcker an o])j)oiiunitJf of analysing 
the crop during different stages of its gi'owth. He found that 
the half-grown plant contained above two-and-a-half per cent, 
of flesh-forming matters, and about eleven per cent, of fat, as 
heat-producing matters. As the Turnip is tlu- sheet anchor of 
the stock-feeder at Home, w'c place its analysis alongside Dr. 
Voelcker’s analysis'of ydlow Cholnni. A glance at these ana¬ 
lysis will suffice to show the great value of Yellow Cholum 
fodder as food for Farm Stock : * • 

Yellow Cholum. Turnip. 


Per cent. Per cent. • 

Water.'.. ... 85-lV * 90-43 

Flesh-forming matters ... ...^ 2-55 104 

Fat or heat-producing matters ... 11-14 7-89 

Inorganic matters ... ... ... 1-14 '64 


100-00 100-00 


Dr, Voelcker found that in the half-grown plant Ihere was little 
or no sugar; but when the plant was three-quarter grown, thei-e 
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■was as mucli as 5‘85 per cent, of sugar in l.lie lower part of 
the plairt. Wt* have no analysis of liidiaii-grown plants; iiow- 
ever, it may safely be infeiTtsl tliat, if such a forgo anioniit »)f 
sugar was present in ])Iants grown in a elimate so ill-suited tor 
the produetion of sugar as that of England, a very mnch hirger 
quantity will be found in Indian-grown plants. 

2. On the Government Experimental Farm at Madras, during 
the past twelve months, this emp has largely been grown, and, 
generally, with veiy satisfaetory resnlls. We propose briefly 
recoi-ding some of tbe faels a.seertained and soin(> of tlio con¬ 
clusions foriftcfi j-egarding the enltnre of this crop for fodiler. 
These corrclhsions are not founded on a .single e.\perimeTit.^bnt 
on a large iiumher, oceupying, in tin? aggregnli*, nearl- iifiy 
acres of land. The sea8«)n was certainly very inqiropitlf.nis for 
culti'eatiou of any sort, more especially for enltivalion eonilueteil 
on a soil so exlnunely sandy and ponnis as that constituting 
tbe Government Farm. Tbe follpuiag is an averagt analysis 
of the'soils upon which these crops were grown: 


Kl 

IVr coiit. 

Alumina ... . 

... :{-24 

Oxide of iron 

.1-3.5 

Phosphate of lime 

.12 

Carbonate of lime 

... •:!1 

Snlpliate of lime 

... trace 

Caihosate of magnesia... 

... trace 

Chlorides 

•00 

Water 

... 2'(i'J 

Organic matter 

... ‘2-12 

Sand,. 

... 80-87 

t 

1 (.10-00 


3. We now proceed to I’ceowl the results ohUiined from two 
or three of our experimental plots. 

. ' J'J.tjjfriionifs. 

In neoemher 18(18 wo .sowetl a plot containing‘2,42ft square- 
yaids, or half an acre of land, with Yellow Gholum, ami liavc!, 
in'the eleven ^mo'iths which have since elapsed, tibtaimsl five 
cuttings, yielding in all Id tons, 5 cwt., 56 Jlis., or 23 tons, 3 cwt., 
14 fts. per acre per annum. ^ 

Another plot of a similar size wa.“ sown in April last, and dn- 
i-ing the seven months it has been gi-owing, baa yielded three cut¬ 
tings, weighing 5 tons, 15 cwt., and 10 ihs. At the present time 
there is pi-obably alwut one-third 'of a crop fti the field, making a 
total of 6 tons, 7 cwt., 20 lbs., or a gross produce of 2i tons, 16 
^cwt., and 8 psmaci'e per annuin. 



67 


0)1 Ihe eullh'alion of the Yellmo Ckiolum. 

Both of tliesR crops were occasionally watered. The first crop 
was in’ifpited w*'ckly during the first three months of the experi¬ 
ment, and about twice a-montli afterwards. Tlic other about twice 
a wwk during the fii'st four or five months, and not oftener than 
once a-nK)nt'h during the rcniaindi-r of (he time. At each time 
of watering, tlie wsiter w'as appliotl at tlic rate of about 30,000 
gallons per acre. Had a suilicient (piantity of watdr been 
available, much bettor results would have been obtaiued. During 
the last few mouths the gi'otmd was fr(;<iucntly in .such a dry 
parched eoiiditiou—the ri'sult o*' the excessively dry season— 
that, for weeks together, the bulk of the crop %(fts scarcely in- 
(•iTMsed. The fii'st plot received no manure, except alwnt 4 cwt. 
of woitl-ashes. To the other plot, wbieli bad just borne a crop 
of mane, about .5 tons of farm-yard^iuaiiiive wiis applied. 

Another plot of ground, measuring acres, was sown*du¬ 
ring thejast weiik of June. No water w'as applied to this crop; 
it entii'cly dej)endi;d on the iitins unTl dews for its supply of mois¬ 
ture. Two cuttings havt) been obtained, weighing 8 tons, 19 
atid there is still about 20 e«d. in the field, making a total 
return of 9 tons, 19 cwt., durifig tlie five months the crop has 
bL-en gn^ving, or, presuming that the rains and dews w'ill suflico 
for the wants of the crop for three months longer, an average 
yearly return of 7 tons, 12 cwt. per acre. MamA-c was applied 
to this crop at the ratc/,if 8 tons per aci’c. 

These are not exceptional results : the crops now gi-owing on 
the fawn will probably yield larger returns than any wc have 
recorded. ^ 

Soils. 

Yellow (k)lnm can be grown on all kinds of cultivated land, 
provided tlu> soil is in a good conilition, and is fairly manured 
and eultival.ed. If the soil is naturally lidr in plant-food, or is 
made so by ai’fificial means, the larger will be the returns. 

• CiMlvation. 

It is advisable to plough the land icolf: the number of times 
.and the depth will depend on its condition, and must be left to 
the intelligence of the cultivator. Our praetif.-e, when the soil 
contains only a few weeds, is to plough to thc^ dt^th of 5 of 6 
inches, and cross with a hroad-sharo cultivator at right angles 
the line of the ploug*li; collect the weeds^; broad-east about 6 or 
7 tons of foldyard-maimre* over the siu-face; plough in tho 
manure, driving the plough across the lines of tho first plough¬ 
ing ; harrow the surtace, to make it level; and then sow the 
seeds in lines about twenty-six inches apart, finishing tho work by 
l^assing the chaiu-lmrrows over the siuTace. *If intended for 
imgation, wo proceed as follows : plough^5 or 6 inches deep ; 
ci-oss with cultivator to levelstho furrows; collect wcfc'ds; dj^itt 
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the soil in ridges about 28 inches wide, eitliei’ with a single or a 
double mould-beard plougli; spread the manure in the lines 
between the ridges; sidit the ridges with tlio plongh, tlmowing 
a furrow on the manure on either side the track of the plough, 
forming tlie open furrow, down which the water passes while the 
crop is being irrigated. The land is thus left in rulge and furrow 
as is the custom in England, for the calti%mtion of Turnips or 
Mangolds. The seed is sown on the top of the ridge over the 
manure. Wliethor sown on the level sui-l'ace or on the ridge, 
from 26 or 90 pounds of seed per acre will snffiee. During the 
growth of thft crop the ground between the lines of plants 
should bejtept as free from weeds as possible, either by frequent 
use of the hand-hoe or bnllock-hoc. If the land is tolerally free 
from weeds two bnllock-hoeings and one hand-hoeing will’suffice 
between each cutting. 

Water. 

* Irrigation produces at least tin ee times the weight of fodder 
obtained under dry cultivation. In the former ease, the crop 
will continue to grow eleven or twelve months, and give six or 
eight cuttings ; while iu the latter only seven or eight mouths, and 
yield three or four cuttings. - AVater should be applied once or 
twice a-week, according to the state of the weather and condition 
of the soil; if water can be obtained at a reasonable cost, wo 
would apply it twice a-week for three weeks after sowing and after 
cutting, and once a-week afterwards. Dn-ssings of from twelve 
to fifteen thousand gallons per aerc will be sufficient for each 
application. However, as we have already stated, mnch depends 
upon the porosety of the soil and the humidity of the atmos¬ 
phere." 

Manure. 

There is nothing like a good application of foldyai’d-raanure 
for producing a good crop, thongli, in the absence of this, 
poudrette, tank-mud, (which has been jn-evionsly thoroughly 
exposed to the air,) burnt earth, the refuse of brickyards, wood- 
BsliQS, leaves of various plants and trce.s, aquatic weed (either 
fresh water'or marine,) basaar-refuse, etc., may uscfnlly bo 
applied. 

• Harvestingf ^-c. 

We wonld advise that cutting should commence when the 
plant is about two-thirds grown. We use a small curved knife 
for the pnrooSe ; with it the coolies can easily cut down an acre 
in a day. The fodder is best used in the green state after dew 
or any •adhering moisture has been removed by exposure for an 
hour or two in the sun. Horses^, cattle, shtep, and pigs -eat it 
readily. It may* be cut, dried, aM stacked for consumption da¬ 
ring, hot weather ^Jion fodder is scarce. When dried in thi» 
“isjsnner, iti'is best given to tlie stock-chaffer. 
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Coal of Prodwitwn., 


Under dry cjiltivatioii, the cost per acre 

is as follows: 

Rs. As. 

P. 

Ploughing 

1 0 

0 

Cultivating 

0 6 

0 

Collecting weeds... 

0 12 

0 

Six tons of manure 

«• 0 

0 

Spreading manure 

0 3 

0 

Ploughing ' ... 

0 12 

0 

HaiTowiiig 

0 2 

6 

Seeds ... ... . 

1 0 

0- 

•.Sowing 

0 12 

0 

Cli|.in-haiTowing... 

0 2 

0 

Ajhr CvliiryaliDn. 

• 


5 1 land-hoeings ... ■ 

.-i 0* 

0 

8 Pifllock-lioeings 

.5 0 

(1 

4 ClittiTio-s 

. 2 *0 

0 


23 I 0 


VVir.h a gross yield of S tons per aere, the cost of the fodder 
will be Rupees 2, Annas l i, and Pie I per (on. * 

When irrigated. tht»co8t ptn- acre will be as below ; 



Us. 

As 

P. 

Ploughing 

1 

0 

0 

Cirltivatiug 

0 

« 

0 

Collecting weed.s... 

0. 

1*2 

0 

Ridging soil 

0 

8' 

0 

Six tons of manure 

6 

0 

0 

Spreading inannre 

0 

•3 

0 

Splitting ridges ... 

0 

8 

■0 

Seed ... • ... 

1 

0 

0 

Sow'ing... 

0 

9 

0 

A fter CtilNire. 




8 Hand-hooinga .. 

8 

0 

0 

12 Bnllock-hoeings ... ... ^ 

6 

0 

•0 

6 Cuttings 

Raising 500,0(10 gallons of water a height of 
18 feet, and distributing the watift-, etc. 

3 

0 

0 

20 

0 

0 


47. 

14 

0 


• With a gross return of 24 tons of fodder, the cost per ton will 
h^Jlnpoe l,.Annas-15, and ^es II. ■. . 
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£aj>erlmfH(i wUk ^aeemhnd Maize 
• S^onmary. 

1. Yellow Cholnm is snited for cultivation oIj all enltivatt'xl 
■oils and in all climates where the temperature does not often fall 
below 60 degrees. 

2. Weight for weight, it contains a larger proportion of nutri¬ 
tious matters than Turnips. 

3. It is best cut for fodder w'hcn two-thirds grown. ^ 

4. When irrigated, 24 tons per acre per annum can readilj ha 
grown. , , 

5. As a/dry crop, it will grow for seven or eight montj^g, 

yielding about four cuttings, weighing 8 tons. u 

6. When cut in the green state, it is readily eaten by Korses, 
cattle, isheep, and pigs. 

7. Under dry cultivation, one ton of the green fodde^ can be 
grown for Rupees 2, Annas 14, and*?ie 1. 

8. When •irrigated, one ton of the green fodder can be grown 
for Rupee 1, Anna.s 16, and Piet. 11. 


Experimentg with Queensland Maize under Dry Cultirdtion. 

• 

Os the 9th of October, 1809, 240 pounds of jellow^ maize was 
received from Sydney : it was a good fresh .sample of the “ oiie- 
hundred-and-twenty-day variety,” and contained 82 per cent, of 
vital seed, dried at 212 degrees Fahrenheit. Seventy-eight 
grains weighed /in ounce. It was distributed as follows: 

, Pounds. 

To collectors ... ... ... ... 68 

Sown in vacancies in general crop ... ... 15 

Do. for experimental purposes ... ... 157 

2. Soils .—The soils of the different experimental plots are very 
similar in composition. As they have already been described in 
former Reports, I would only remark that, they are very poor and 
hungry, andcoiitainou'theaveragenearly 90pcrcent. of sand. 

3. Preparation of the seed. —To prevent squirrels, rats, crows, 

. etc., destroying the seed, it was all tarred. The process is as fol¬ 
lows : Take one and-a-half pints (about half a Madras measure) of 
hot water, and add about one-twelfth of a pint (about one-fonrth 
of an ollock) of tar, stir well together. After allowing the 
solution to cool, ponr it through about twenty measures of maize, 
mix thoroughly, nntQ the seed assumes a dark mahoganv colour; 
it most Rien be dusted with sand, saw-dust, or dry-earth, to pre¬ 
vent the seeds adhering togeth6r,*snd will 1)6 ready for sowing. 
'In Aiherica it is usual to steep the seed for ten or twelve hours 

. before it imdergoeathis process; hut 1 have not found steeping to 



Wider Dry CuUimtion. 

answer here, excepting daring dull or showery weather, the dry 
condition of the soil and the groat heat o*f the sun being injun- 
■ouB to the vitality of the seed when in a softened condition. 
Whether this arises from the rupture of the cells 1^ the too rapid 
escape of moisture, or from the silicious coating of the seed hav¬ 
ing been destroyed, rendering it less able to withstand the effects 
of a high temperature, I am unable to say. However, I,have not 
found it beneficial to steep seed before sowing, when there is less 
than 10 per cent, of moisture in the soil, or when the temperature 
in the shade, exceeds 80 degrees. 

The areas of the different plots, the quantit^a of seed sown, 
«yid the dates of the sowings are as follow: 



Area 

Date of 1 

Actual 

Beod sown 

, 

yards. 

sowing. 

i 

seed sown. 

1 


• 

h 1 

1 Pounds. 

\ * 

• Pounds. 

Plot 1 . . 

1 3,7?40<tol)erl2, ,36 ; 

30 

2 . 


1 „ 18 

54 

25 

„ 3 . 

' 6,<.>44 

„ 31 

1 40 

32 

i . 

, 4,918 

1 

26 

27 

26 

Total... 

1 

i 


1 157 i 

1. 1 

1 . 

1 


4. GuUivatioii .—The land being in good order, a deep plougli- 
ing and a single cultivation at right angles to the line of the plough 
was sufficient to prepare it for ridging. Ridging was performed 
by the double mould board-plough. The .dwUs were placed 
thirty-six inches apart; the manure Was spread ia the d^n fur¬ 
rows between the drills. To Plot 1, it was applied a£ Uie rate 
of twenty-five tons per acre j to Plot 2, at the rate of fifteen 
tons; and to Plot 3, at the rate of twenty tons. To Plot 1 in 
addition two cwt. of bone-dust was applied. No manure was 
applied to Plot 4, the soil being in good condition, having canied 
no grain-crop since it was reclaimed from the jungle. After 
spreading the manure, the ridges or driHs were split through the 
centre by the double mould board-plough, the soil falling on 
manure on either side, and forming new drills. These ^ills 
were then consolidated and reciuced to naif their height by a single 
operation of the chain-haiTOws. A nnifoim seefi-fed being form¬ 
ed, a gang of coolies then passed along the drills, making holes 
about two inches deep ahd ten or twelve inches apart. Into 
these holes the seeds were deposited by a gang of coolies follow- 
ing. Another tom of the chain-harrows completed th^ work. 

The after-oultivaition consisted of two hand,-hoeings and three 
•bnllock-hoeings. So effectual was this cultivation that, after 
harvesting the- maize, it was only necessasy to plough once, 
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« 

]pi*epavc for gram^ no .weeding or any other onltirafcion bein|^ 
requisite, filstimating a pair of bullocks, driver, etc., to cost 
12 annas per day, and a cooly Knpees 5 ihu’ nionfh, tiie avtu-aga 
cost jH*r acre will bo nearly as follows ; 

Rs, As P. 


1 Ploughing. .. 

1 

u 

b 

1 Cultivating . , 

0 

ti 

0 

('olleetiug wood 

(» 

12 

0 

1 (?hain-hnrrowing . 

0 

2 

t» 

Ridging 

0 

8 

0 

Spreading inamire 

(t 

tJ 

0 

Splittiug ridges 

0 

8 

0- 

1 Cliain-harrowing 

0 

.) 

(Jf 

Seed. 28^ Ihs. 

0 

Kj) 

0 

Preparation of seerl .ard sowing 
" ‘Cultivation during giH'wth- ■ 

0 

12 

0 

2 Hand-hoeings 

2 

»<> 

0 

3 Pnllock-hocings 

1 


0 

Scarl'iig birds 

0 

H 

b 


u 

«> 

b 


— 

e— - 



5. The farm-yard manure wa.s worth I Rupee per ton, and the 
bone-dust, ’ii Uifpees per cwt. As these were oidy “ four utoiiths' 
crops,” aud as they would appropriate a very small pro¬ 

portion of the manure applied, it woulil be mt/'iit- to debit them 
with the w'bole cost of the nianui-i'. In this country then- is tio 
reliable data for calculating the duration of a munuru: in Er.g- 
land it, is usuttF oi. ibeavy soils to charge farui-yard luaunre over 
four yearc; and on light soils, over tliree years. However, 1 am 
not acquainted with anj' ciihivat'd soils in Kngland so poor as those 
constituting this Farm, and will, in these calculations, it.ssumo 
that the fertilising effects of fold-yard manure will only continue 
to operate during twcj yisirs, aud of bone-dust, during three 
years. 

, Okservalioiif (hii'inij The plants appi'ared above ground 

(four or. five clays after sowing, and in a fortnight after, were 
, six inches high. A.t the end of si.v weroks they began to flower, 
,whqn their heights varied from six to .sever- feet. The weather 
was favourable diirhig iiie early grcAvth of the crop, and during 
. the mouth of Noveinlier especially so The tcmipeniture in Ihn 
r shade ranged from 7.2 tci 7H degrees and showei's were very 
.frequent. Rain fell on twenty diiys in November, the total fall 
being 8'35 inches: during December the weather was not so 
favourable, though the showers between th(! ^Itlinnd lOth were 
'very beneficial. -Rain fell on nirie days during this mdnfh. the 
total fall being •5'24 inches. No imin fell between the 25t.h oi 
'December ^nd l.5th‘l#tninary, arid in yonswpirnee the cn.'ps suffered 
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mdtr T)r^ Oulthation, 

Bevercly, many fine plants withering from the deficiency of mois¬ 
ture—the fact j;hat nine-tenths of the soil consisted of sand must 
be remembered. On the Ifith of January, a severe storm of 
wind and rain broke over this di.strict, and the whole of the 
plants in l^lot-s 1 and 2 were levelled to the ground : consider¬ 
able damage was done to the plants on Plots 3 and 4. How¬ 
ever, on tho.se the cobs wc'in just beginning to form, and"the des¬ 
truction was not so cotnple.te. It was fleemed absolutely neces¬ 
sary to ent down at once the whole of the crop on Plots 1 and 2. 
Iloforc this storm took pliice ilti a])j>o.ai'anee these cixips pre¬ 
sented was vi'ry lino : tiieplants were from ton tu^eveu feet high, 
anjl many of the stalks at half their height wore four’iiiches in cir- 
onuil'«*’ence, and the cr.jps were level and nniforin thnmghont. 

6. U<(rwdhi.(j. —0\\\'j about a inotith having elapsed since the 
bulk of the plants on Plots 1 ^jld 2 were in flower, muc&the 
greatest^roportion of th(> cobs were green and immature 
this storm oceurrod-indeed^'iiot *5 per cent, of the coj;»s were 
tit for gatliei-iiig. It was useless, under the circj^rtistances to 
loavi'them longer in the field ; wj therefore eoninienced gather- 
ing till' cobs ot) the 17th. They were oa.silj' broken off with 
the ha:. 1 ^; liny wore then curled to the shed, and peeling com- 
meneod iniinediately afterwards. I’lie outer skin was entirely 
r.miovod, and the inner skin merely turned baek so as to exjwse 
the grain to tlie five acHon of the air. Py means ot the inner 
skin the colw were tied together in pairs; they woi-e suspended 
over ropes sti-ctehed across the rooms where they remained until 
fit for shcllijig. 1'lie eobs being, so thorongbly soaked by tlie 
hravy rain, it was necessary, in order tf) preve^diibe corn mould¬ 
ing or sprouting, to dry them as rapfdly as pos.sible.^ Tjnder 
orctiiiary eireninstiUice.s, in a dry climate like this, I would pi-el'er 
to leave the .'jkin on the cobs until the grain is glased and fully 
hfirdened. When the skin is removed too eai’ly, the gram dries 
very quickly, and the sample is shrivelled and inferior. Neither 
Would it be nectfs.<ary to snrqjond the eobs over lines, as was 
done ill the inslanees reconled. If well matured and gathered 
during favourable weather, very simple»precantloijs will suffice, 
to prevent the eorii heating. The fresh cobs before peeling 
weighed as follows; 

j 

•Artniil weight. Wright pe>r aen*. 

._ . \ 

Tons. Cwt. Ills. I Tens. Cwt. fits. 

3 3 2J. ! 2 IB 13 

3 o H'2 .1 0 S)2 

0 17 2» i* 0 12 105 


Plot 1 

... 3 
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AfttT the removal tof the cobs the straw was cut down, and 
after drying, was Stacked. When prefectly dry and fit for 
stacking, it weighed as follows: 


Actual weight. 

■Wright per 

aero. 

Tons. 

Owt. lbs. 

Tons. 

Cwt. 

B)s. 

3' 

e 64 • 

'i 

4 

16 

..S 

!.'• n 

1 

14 

0 


4 103 

2 

11 

U) 

•3 

S 46 

3 

7 

39 


The straw was very rich jn saccharine matters—indeed it was 
so ^weet, that I frequently .noticed the coolies with pieces in 
thei^r hand eating it, as they would cat sugar-cane. It \jas farm¬ 
ed tor qonsumption timing the h^fr season. , All kinds of stock 
are pj^ictkl^rly fond of it. The average cost per acre for 
harvesting, etc., was as follow^: 



Rs. 

As. 

P. 

Gathering cobs ... 

. 1' 

8 

0 

Carting d^. 

. 0 

6 

0 

Peeling, tieing, hanging, etc. 

. 1 

8 

0 

Shelling cobs, etc. 

0 

8 

0 

Reaping and sheafing straw 

. 1 

0 

0 

Carting, etc. 

. 0 

12 

0 


Total ... 4 

10 

0 


The spelling of the cobs was chiefly performed by a small maize- 
sheller made by Mr. W. G. Ainsworth, Sydney. With this 
machine two men can shell 450 pounds of co^s per hour. The 
cost of the machine is about fifty shillings in Australia. The 
wo^ is done vciy q^itisfactorily A Large shelling-machine, 
made by R&nsomes and Sims, was occa.sionally employed, but 
the work done by it was much more costly: it rcqnir^ three 
mqn to work it, and only husked 350 ibs. of cobs per hour. 
This machine oost?£ 10 in Englaild. It does not sepaiate the 
corn satisfactorily. 

7. Yield of grain" etc .—The grain was not weighed until it was 
thoroughly dried—indeed, not until it was in a condition fit for 
packing: the returns are therefore 16 or 20 per cent. lower than 
they would have been, had it been weight in ordinary jpnarket- 
afele condition! The following returns show the weight pf 
gTvpn obtained: 
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• 

1 


Actual weight. 

Weight per tore. 


Pounds. 

Pounds. 

Plot 1 . 

1,851 

1,551 

.,2 . 

1,877 

854 

..3 . 

• 1,063 

851 

.. 4 . 

850 

836 

1 


As issued for seed, the sample contained 96 per cent, of vital 
giain. One Madras measure weighed 2 lbs. Jfif ounces; and 
wliei\^ied at 212 degrees Fahrenheit, 85 graiiiff*weighed 1 
ounc^ When thoroughly seasoned, 20 average-sized cobs yielded 
from 7 to 7| pounds of maize. I have no per.sonal knowledge 
of the proportion of corn that avyrage-sized, native-grown cobs 
yield. The following- is the only instance bearing on the fvh- 
ject thaffi has come within wy owt/, knowledge: Being anj^jus 
to experiment with maize, a supply was obtained in the Vellore 
District: it consisted of 10,300 cobs of the yellow variety. 
After drying, the cobs were shelle'd, and the total yield of grain 
was only 338 pounds. Thiity cobs only yielded one pound 
of gi-airr: thus one Queensland Maize-cob yielded more grain 
than 12 'of the Vellore cobs. 

Financial Bemtfu .—straw at Rupees 10 per ton, 
and the grain at Rupees 50 per ton (about 15 measui’es per 
Rupee)—prices I would readily give for either straw’ or grain 
of similar quality—we have the following results: 



Value of straw 
per acre. 

Value of grain 
per acre. 

Totel return 
per^cre. 


i Rs. 

As. 

P. 

Rs. As. P. 

1 

Rs. As. P. 


1 22 

1 

0 

34 9 11 

56 10 11 


17 

0 

0 

19 1 0 

36 1 0 


25 

8 

0 

18 15 0 

1 44 7 0 


33 

8 

2 

i 

18’10 0 

. 62 2-2 


The following is the average cost of production; 
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Kj'fri'iuieuls iril/i Qvee>isliinil Mui'e 


Till- mntti-r will stand thus : 




Plot 1 

! Pi.it 

2 

1 Plot .3 

Pl.il 

t 



por acre. 

I per rt<‘ve 

per ftcre. 

per ac 

re. 

. 


U.S. .4s. P. 

lls. 

As 

. p. 

Ks. 

A.^. P. 

IN. Art. 

1*. 

Value of 

straw and pri-ain 

5ti 10 11 

3(! 

I 

0 

. It- 

7 0 


:» 

Cost of pr 

iHlm-lion, otr. 

27 14 8., 

21 

0 

0 

: 23 

12 t) 

13 12 

0 

Profit per 

acre 

28 12 3 : 

1.5 

1 

« 

0 

20 

11 0 

; 30 « 

2 


The large profit made on Plot 1; is due aU ig^-tlier to oxocpiional 
cimiinslanees. The yield of gniin fi-oin Plots 1 luitl 2 would 
have heen much greater ha'l not tlio i fleets of tlie storm caused 
the( crop to be harvested bitbre beiiig matured. In fiinning 
aoy conclusion on the i-e.sulls of these e.Kjieriments, the *vret<;heJ 
nature* of the soil must “not" be lost sight of. Not only is it 
very poor imthe elements of plant-food, but it is physically a 
bad soil. It part.s with its intfisture too rapidly, and during hot 
weather, becomes veiy hard rfnd compact, llowever, if sueli 
soils—and there is a large aiea of similar soils in ai« unciilli- 
vated state in this district—will under maize give a profit of 
2o. Rupees pei* acre, the profit from maize eultivation on yiW 
grids must be large. 

In the district enjoying the north-east monsoon, maize can 
be harvested in ample time lo allow of a gr.im-emp lu ing I'liini.i- 
ed before the h%t,season commences. Indeed, I question wlietlier 
gram'c^n be grown u^ider more favouralile circuni'ilanet! than 
after a well-cultivated niaizc-ernp: the best gram now grow¬ 
ing at the Fai-m is on the land were the niiiizc w'.t.s grown. 
The profits from the gram-crop will bo sulficii.-nt to pay ri.-nt 
and other charges not debited to the maize. 

< 

Nutritive value of Mtdze .—Asa food for the people, maize is 
grefitly superior to l^gi, Cum!.>oo, Chulnm, etc. iliiny natives 
are esdremeiy fond of it: though we protected our crojis with the 
greatest care, it was impossible to prevent a large miniber of 
co^s being carried atvay. In Ami-rica and several other eoun- 
■tries it forms'th# staple-food of’the people; and it is not less 
valuable as a food for farm-stock. Horses, cattle, sheep, pigs, 
and poultry eat it pud thrive on V*.. A paragraph has recinitly 
been going the round of the Agricaltural Newspapers, stating 
that the London Omnibus Compiiiy cleared £ 50,000 last year 
by sabsHtuting Maize frir Oats in feeding their horses, and that 
the horses have done their work better, aniriiavo had less.disensi> 
amongst them than when fed with oats. I have not had an 
opporfun^ df expwimenting with maizo to any extent in feed- 
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ing horsus in this countjy. I have, hoi^ever, nacd a consider- 
ahle quantity ui feeding working-bullocks, and in the manufac¬ 
ture of mutton. Amongst other experiments, the followwig wero 
)nado to determine the relative feeding-values of gram and 
maize, when given to working-oattle and feeding-sheep. 


VA 


I 


22 . 


Worlemg-cattle. 
tWiii||bt of the imir 
Maize ... 
Weight of the pair 
fed on (iraiu ... 


foundsi PouudsI Pounds 
1,762 1,765 1,700 

1,765 1,780 


/ 


’.767 


Marrh 

March 

March 

4. 

14. 

24. 

Pounds 1 

l^nds 

Pound* 

1,806 

1,806 

1,823 

1,750 

1 1,786 

j. L768 


The animals were fed per^y as below : 

( 6 Ite. of iMiiize. 

1 Pair... < 5 ,, oftfoiir. 

(. 100 ,, of Cholum fodd(;r. 

C G ., of Oram. 

1 „ ... ^ 5 ,, of Tonr. 

f 100 „ of t.'holum fodderT 


To be qnite sure Ihit thu anhnah ivvi-e similarhj wnrTie'l, I gave 
ene animal in each pair gram, and one animal in each pair 
maize. Thus : 


1 



1 Bullock 


1 

1 


Gram. • 
Maize. 

Gram. 

Maize. 


For the first few days the maize was not readily eaten : however, 
at the end of a couple of weeks, they atq it freely, and continued 
increasing in weight until, at the termination of tlfe experiment, 
they had increased 71 pounds in weight. The other pair ate 
gram from tlic first, bat they never made the progress inai^e by 
the pair fed on maize ; and a!t the terinination oS the experiment 
had only increased 3 pounds in weight. 

Two lots of sheep, containing 6 wethers each, were put on to 
feed on the 2nd of Febniary last. £lach lot had as much gram- 
fodder as the animals could eat. Besides the gram-foUder, Lot 
1 consumed daily 3*pounds of bran and 6 ponqds of maize, and 
•Lot 2, 3 pounds of bran and 6 pounds of giniin; the results 
are as follow: 
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Expefimenls with Queenshml Muhe 



Fed on flmm. 

_ Fed on Maize, 

Date of weighings. 

Avvriigo weight 

Average weight 

per head. 

per lieiid. 


Pounds. 

Pouiida. 

Pehruarv,' 2 

38-75 

37 

„ la 

39 

37-33 

22 

40-83 

37-33 

March 4 

43 83 

39 06 

14 

•l-t-33 

42-80 

.. 24 

43 

45 


As in the case of the cattlp-oxporinient, so in this case, the 
maii'/' ^vas novel to the aiiitna'^s, and was not eaten readily during 
the'^early part of the experiment. However, as soon as the 
an’i^ls got to like it. they made greater progress than ''lose on 
gram. ■ At,the termination of" IIk' experiment those on maize had 
increased M prmnds per head, while those on gram had only in¬ 
creased pounds per head. Satisfactory as th(\se resnlts are, 
I believe they would have been inoi'e so had the maize and graiii 
been cmshed and mixed together before being distrihnt*,d to the 
animals. Gram and maize serve diiferent purposes in the animal 
economy: the former is a Hesli or miisele-prodncer, while the 
latter is a heat or fat-forn\er. 


SUMMARY. 


1. The seed is preserved from the. attacks of squirrels, crows, 
etc , when perfectly tarred. 

2. It is only advis-able. to steep the. seed when the W'eather ia 
dull and showery. 

3. The seed is best sown on drills about three feet apart with 
intervals of ten or twelve inche,s between the swd. It may be 
planted two inches deep, at the rate of 30 pounds per acre. 

4. Maize should always be well manured; from fifteen to 
twenty tons per acre may profitably be applied. 

ff. The cob.s-shpuld be well matured before being gathered. 
If the weather during the. harvesting of the crop be favourable, the 
skins are best kept on tl\e cobs until the seed ia pcirfectly hardened 
and glazed. ' 

6. From to 3 tons of dry straw per acre may be expected; 

it ia rich in saccliarine matters, and is valuable for all kind of 
farm-stock. ’ » 

7. On good soils 2,000 pounds of grain may be grown pelf 
^cre' without extrabirdiuai-y management. 
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under Dry Cvltirntion. 

8. One average-sized Queensland cob yielded more grain than 
12 of the cobs grown in the Vellore Distinct. 

0. The average cost of production may be estimated at Rupees 
2t>, while the gross return will vary according to the qtiality of 
the soil from Rupees fiO to Rupees 60 per acre. 

10. The profit may vary from 25 to 80 Rupees per acre ac¬ 
cording to the quality of the soil: the better the cultivation, 
the larger the pi’olits. 

11. Queensland Maize is only a 4 month crop, and may be 

hai’vested in time to alloy of a crop of Gi'am bo^g grown before 
tlt(^otnmencement of the hot season. ♦- 

12. Maize is valuable as a food for the people, more so, in¬ 

deed, than ragi, cholum, cumboo, &c., generally cultivated in 
ibis district. ,■ • i 

18. ^'laize is valuable for all kind of farm-stock. WoAing 
bullocks fed on Maize increafitd 71 iniiafnds in weight, whilst ^ibso 
fed on a similar quantity of Gram onlj' increased 3 pOumjs. 

14. Sheep yield more mutton when fed on Maize than on Gram. 

15. ^laize can be sohl at 60^Rupees per ton, and leave a hand¬ 
some prolit to the cultivator. 

1C. 1'he large quantity of straw yielded by,a crop of Maize 
renders this crop particularly valuable in a country like this. 

17. Maize can be profitably cultivated on a soil so poor as one 
(anitainbig 90 per cent, of sand ; but the better the soil, the better 
will be the crop. 

18. Maize for feeding-purposes is best given crushed and 

mixed with some other food. * 

(Signed) W. R. ROBKRTSON, 

Sydapet ; ) Siijit., Govt. Erperimeuial Farm. 

2nd April, 1870. > 




Jttonttits )ltocnlitns0 ot the Jbotiets. 


ANNIVERSARY GENERAL MEETING, 
Weduesdty, the 20<A January 1870. 


J. A. Ceawfoui), Esa., President, in the Chair. 

Thk Proceedings of the last Monthlj’ Meeting having boon r^d and confirmed, 
the SIcmbers proceeded, in aceordauoe with the Bye-laws, toi#|e election of 
Officor?^itd Council for the current year. The Scrutineers (Messra. J. Lyuam 
and A, Rogers) reported the result to be as follows ;— 


Freaide))t—}it, J. A. Crawford, c.s. ^ 

Fice-Pmtoh—B.iboo Peary Cband Mittra, Dr. C. h'abrc Tonnerre, .■ Mr, 
AV. Stalkartt%nd Colonel E. II C. Y^xitlo. • • 


Seentary—yiT. A. TI. Blechyndcn. 

Co (iwV—Mr. A. 11. Mowbray, Mr. L. (Eerkoley, Mr. S. II. Robinson, Mr. 
A. Stirling, Baboo Ramanauth Tagore? Rajai) Suttyanund Ghosal, Mr. E. 
Blecbynden, filr, W. Pigott, Mr. S. P. Griffiths, Mr. JI. Henderson, Mr. B. D. 
Colvin, and Mr. J. M. Ross. 

Standiiiy Committm —The name of Mr. John Thomas was added to the Colton 
Committee, Rajah Suttyanund Ghosal to the Grain Committee, Mr. W. Stalkartt 
to the House Committoo, Messrs. S. P. Griffiths and John Thomas to the Tea Com¬ 


mittee. 


The President next submitted the Annual Report,^whicl^ uo adopted. • 

The ordinary business was then proceeded with, and the following •gentlemen 
proposed at the last Meeting, wore elected Members . - 
Comeponding Member —Mr. Charles Brow alow. • 

Ordinary Members—'Mmxa. J. H. Carter, c.s., II. H. Sutliorland, T. .S. IHnd- 
haugh. Captain AV. L. Murray, Rajah Niladhur Sing Deo Bahadoor, and the 
Manager of the Mahmara Tea Plantation in l.’pper Assam, 

The names of the following gentlemen were submitted as camHdatefl for elec¬ 
tion: — 


I.ientenant-Colonel AV. J. AVard, 8th Bengal Cavalry, Meenit,—propoBodl by 
Mr. T, M. Gibbon, seconded by Mr. J; A. Craw'ford. 

G. Fraser, Esq., Indigo Planter, Gopalpore Factoiy, Jaunpore,—proposed by 
Mr. J. 1). Gash, seconded by tho Sfcretary. • 

Mardan AliKhan, Prime Minister of Marwar,—proposed by the President, 
seconded by tho Secretary. * 

Assistant, Forest Conservator; Jounseef Division, North-Wfst Proyiaeos,— -pro* 
posed by the Secretary, seconded by the President, 
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Cftptaio W. 0. Hughes (Madras S.C.), Deputy Commissioner, Tounghoo,—pro¬ 
posed by Colonel W. G. Owen, seconded by tha Secretary. 

Captain W. Franklin, H. M’s 76tb Foot, Tounghoo,—proposed by Colonel Owen, 
seconded by the Secretary. 

lient. E. n. Steel, e.a.. Revenue Survey, A88am,-proposed by Mr. J. M. 
"Wood, seconded by the Secretary. 

F. C. Moran, Esq., Manager, Runggorah Factory, Debrooghur,—proposed by 
Mr. Wood, seconded by the Secretary. 

Thomas Fingland Hamilton, Esq., Merchant, Calcutta,—proposed by Mr. D. T. 
Shaw, seconded by the President. 

George Con Esq. (Messrs. W. bloran and Co.),—proposed by Mr. S. P, 
Griffiths, seconded by Mr. J. G. Meugcns. 

Thomas Newton, Esq., Barristeriat-law, Allahabad,—^proposed by Mr. C. H. 
Wilsq*.,, 'seconded by Mr. S. H. RoL’nson. 

Miiager of the Chincoory Tea Estate, Cachar,—qiroposed by Mr. Griffiths, 
eecoimed hy Mr. Meugens. 

The- Secretary intimated that Roy Duckina Runjun Mookeijee, Bahadoor, 
Talookdar in Bengal and Oudh, wished to rejoin the Society.—Agreed to. 

The following contributions were announced 

1. —Annual Report of the Administration of the Bengal Presidency lor 1868'69 ; 
of Oude, Coorg, Mysore, Central Piovinccs and Hyderabad Assigned Districts for 
1868-69; and of the Bombay Presidency for 1867-68,—frem the Government 
of Bengal. 

2. —Annals of Indian Administration for 1866-67, VoL XII., Part 4, and Vol. 
XIII for 1867-68,—from the Government of Bengal. 

3. —Selections from cords “ Indebtedness of Cultivators,”—from the Commis¬ 
sioner of Ohdh. 

4. —An Enumeration of the Plants of Sikhim,—from Dr. Thomas Anderson. 

6.—Journal, Asiatic Society of Bengal, Part 2, No. 4, 1869,—from the Society. 

6. —Memoirs of the Geological Survey of India, Vol. YII., Part 1,—from- the 
Superintendent. 

7. —Two casks of Crofton’s patent Chemical Manure,—from (he Government of 
BepgaL This is the manure*of which particulars were published in the Proceed¬ 
ings of the August Meeting of last year.—It was agreed that the same be adver- 
tise^for general distribution. 

8. — A supply of “ihe beans of Muema ulUit (“ Pois noire ” of Mauritius and 
Bourbon),—from A, Galstin, Esq. The Secretary mentioned that Mr. Galstin pre¬ 
sented the Society with large quantities of this bean in February and April 1868, 
and that full particulars respecting it are introduced in the Proceedings of the 
Meetings held in those months. 

9-—A few Iwge Rookie beans from Cochar,—from 0. Brownlow,-Esq. Mr. 
Brownlow remarks that the seede alone, and not the pod, are eaten by the Soolues. 
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10. —A few bulbs of a j^xmpferia from Raagoon,—from H. Erauss, Es). 

11. —A collection of Himalayan seeds collected during the past season,—from 
G. P. Paul, Esq. * 

A recommendation was brought up from the Council for a monthly increase of 
pay of Rs. 50 for the Secretary’s establishment, and unanimously agreed to. 

Read a letter from the lnspector“Gcneral of Ordnance, intimating his inability 
to supply tents for the proposed Horticultural Exhibition; whereupon il was pro¬ 
posed by Baboo Peary Chand Mittra, seconded by Rajah Suttyanund Ghosal, and 
agreed—“ That it is desirable to avoid the general disappointment which has 
resulted from the discontinuance of the Society’s Shows, am^that the following 
Com:SiiJtM be appointed to deal absolutely with the purchase of t%(^s at a cost of 
Rs. 3,S00r and that a Show be held as soon as possible,—namely, Messrs. S. P. 
Griffiths, A. Rogers, and Dr. Tonnerre." 

COTTOII^ 

Read the Report of the Committee'fMcssfs. A*StirHng, J. M. Ross, pnd tlohn 
Thomas) on sundry specimens of Cotton submitted by Mr. Gajstin at (he last 
Meeting. 

Read also^a .supplementary letter from*Mr. Galstin, and placed on the (able (he 
additional specimens therein referred to, which were referred to the Committee 
for report ;— ^ 

“ According to promise I have much pleasure in forwarding 7 packets containing 
samples of the several kinds of Cotton grown by me in Entally and Tengra, and 
trust they will meet with the approval of your Society’s Cotton Committee. An¬ 
nexed you will find a Memorandum of each description of cotton, as also copy 
of a letter addressed to the Secretary of the Bepgal Ck-iber of Commerce, to 
which I beg to draw the attention of your Committee. In addition to the particu¬ 
lars annexed, I beg to state th.at the sowings should he commenced in April and 
continued till the middle of June. To my careful experience an acre of ground , 
should not contain more than 1,440 foreign cotton plants ; a surface of 8 feet by 
6 being allowed to every 4 plants, and twice that number of Hingun Ghat and 
other indigenous kinds of cotton plants, should cover an acre, or 2,880 plants, 
with a surface 4 feet by 3 for every 4 plants. I am fully costvlnced tfiat the 
yield of each plant of the former kind will he a pound of cotton with seed; and, 
allowing a most liberal expense, the cost of cultivation—all items inclusive—will 
amount to Rs. 75 per acre until the cotton reaches the Calfiltt^ market. Now, the 
yield from an acre will ho 1,440 lbs. seed cotton, a fourth of which, or 380 lbs. 
will be cotton; and allowing 60 lb/ of it to be damaged or inferior, an acre will 
produce 300 lbs. good clean cotton at a cost of 150 shillings, and at tl.e least 9 
cwt. of cotton seed, which calctilatingat 3 shillings a owt., will make the value of 
the seed shillings. The 60 lbs. of damaged cotton at }d. per lb. will be 10 
sbilUngs. Deducting 27 shillings for the seeds, and 10 shillings for the damaged , 
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cotton, the cost of 300 lbs. ()t clean cotton will thus be reduced to 118 shillings 
or 40sd. per lb., and Iho cotton samples sent herewith, at the present rate of 
the Liverpool market, will be worth from 10 to iSrf. per lb. This statement 1 
shall be glad to prove the accuracy of in practice.” 

In connection with the above the Secretary read the following extract of a 
letter from. Lieut. J. F. Pogson, of Umballa, on the suitability of the hills for 
raising cotton for seed for distribution in the plains:— 

*• I observe that the cotton supply question is attracting a good deal of 
attention, and that the Secretary of State for India has sent out three English 
gardeners to be pl^.ed in charge of “cotton sqcd gardens,” and the result of 
their practical v.vp«rience will, I am sure, be very beneftcial in seenrinp.' good 
supply of first-class seed. But now comes the rub—cotton seed acclimatized in 
'Western India, wdll not answer Northern India. Hence the failure of the 
Hingda 'Ghit cotton seed in the’l’unjab and North-Western Provinces. My 
idea m the subject is, that the proper place for acclimatizing Ilingrn GhiU, and 
any ‘othef superior cotton seed (Dacca, for any other inland variety), is in 
the hills. A goed deal of cotton is grown between Subalhoo and Simla, partly in 
the Burowlec district, which is British, and partly in the llnirrepore and Kooneehar 

t 

districts, belonging to Putteeala, and Kooiiehar. The soil being peculiarly fitted 
for cotton—the cultivation of whirdi is perfectly well understood by the agricultu¬ 
rists of the locality—points it out as a proper spot for the acclimatization of 
exotic or superior cotton seed, 

“The cotton seed is sown in March-April, and it is harvested in Oetober- 
November. The Jlingun Ghilt cotton seed would, if aeclimatmd in this locality, 
most probably ripen in November-Deeember in the plains. But if it did not, 
the conttUntion of the ,.’.ant would be so exalted that it would bear any degree 
of cold to Ttbieh it might be subjected in the plains. Ilurrecporc is about 3,600 
feet above the sea-level, and Burowlee 2,.ort') to 3,000, and the soil is rich in 
iron, lime, and potash. The rains cease in September, and the heat is ample to 
ripen the cotton long before the frost sots in. The cotton of Hurreepore is very 
good, and it is worked up into yarn and cloth by the agriculturists, who arc, 
to a great extent, weavers by caste. 

“ What I would suggest is, that asufficient supply of Hingun Ghdt cotton seed bo 
placed at the disposal of the Deputy Commissioner of Simla, and General Bey- 
aell TayloCi tho Commissioner and Agent to Government, Cis-Sutlcdgo States, 
for gratuitous disposal amongst the cotton cultivating zemindars, and ‘ astamees,’ 
of these places named. The roeipients of the seed should bo informed that tho 
cotton is to be their property, and that tho Government or ‘ Cotton Commission' 
Will purchase all the seed produced, at an. advance of 12i per cent, on tho ordinary 
“ Binowla,* or common cotton seed of tho di8trict| If this plan bo intro¬ 
duced, tho locality in(licatcd would become the cotton seed district of TJjiper India 
and tho Punjab, and in a few years superior cotton seed would come to bo 
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Bold much in the same way that Indigo seed is now sold to the Indigo Planters 
of Bengal, into wliqse bands I predict that the cotton trade of the future will 
pass. 

“ It is very remarkable that Knhat, in the Punjab, is the most prodnetive 
cotton district, the produce per acre being over 2751b3. of clean cotton. The 
soil is a red calcareous clay, which will grow almost any doscriptjpn of cotton 
to advantage. 

“The annually increasing demand for cotton will, in my bumble opinion, 
never bo met, until a variety, now completely neglected, is taken in band, 
introduced, and the cultivation fostered in this (Beng^j) Presidency. Tho 
var:«^y, I allude to is tho “ Gossypium Arboreum, ” or “ iSSgions Cotton, ” 
called m Tamil “ Shcraparatic,” and which would seem to be peculiarly 
adapted for cultivation in the Dehra Dhoom I should be much obliged if placed 
in possession of a pound or more of this se.;^, and will write further on &o subject 
hereafter.”, , 

Mr. Bivctt-Camac (Cotton Commissioner for the Central Provinces and the 
Borars), remarked, that Mr. Pogson’s suggestions were, in his ojAnion, well worthy 
01 trial, and expressed his readiness to supply the required seed. This offer was 
thankfully^acceptod. 

Bead a letter from H. Bivett-Camae, Esq., dated Nagpore, 4th January, forward¬ 
ing for the information of the Society, copies of his reports nddressed to the Bom¬ 
bay Chamber of Commerce, on the state of the weather and prospects of the 
Cotton crop in the Central Provinces and the Berars. 

The following communications were likewise submitted:— 

From tho Under-Secretary, Oovernnient of Bengal, applying for eggs of tho 
Erla silk moth for the acclimatization Society oft Victdfia, Melboumof 

The Secretary intimated that he had been able to meet this requisition satis¬ 
factorily, through tho obliging kindness of Mr. Charles Brownlow, the Society’s 
Corresponding Member in Cachar. ‘ • 

From the Under-Secretary, Government of India, applying for permission for 
a reprint of Capt. Thomas Hutton’s remarks on tho cultivation of silk in India 
from tho Society’s Journal, Vol. 1, Now Series,,as copies are require^for dis^ 
tribution amongst the local Governments and Admimatration8.-^Agreed to. 

From Yauso Frettwell, Esq., Corresponding Member at Kandoish, applying for 
certain seeds in addition to those, already granted. ^Mr. Frettwell states that 
though, owing to tho deficit, the Government Model Farm will cease to exist at tho 
close of 1869, he is desirous of carrying on experijnents on his otvn account. 

Tho following Orchids were exhibited:— 

Sy Mr. A. H. Mowlray.—Two plants in flower of Eria lamta, and one of Sae^ 
eaUhium giganteum ;—foujmarks wore awarded to the former, and throe to the latter 

By Me. John Zynam.—A plant in flower of Saceolaiinm giganteum, to which 
t£reo marks W'ere awarded. 
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Wedmaday, the I6th February l&TO. 

Ba. C. Fabrb Tonnbrre, V. P., in the Cha>f, 

Tbb Proceedings of the KxAvet^ry General Meeting were read and confirmed, 
and the gentlemen then proposed were elected Members—Lieutenant-Colonel W. 
J. Ward; Murdun All Khan; Assistant Forest Conserrator, Jouneccr Division ; 
Captain W. 6. Hughes, Captain W. Franklin, Lieutenant E. H. Steel, Messrs. 

G. Fraser, F. C. Moran, T. F. Hamilton, George Conti, Thomas Newton, and 
the Manager of the Chincoorjr Tea Estate, Cachar. 

The names of the following gentlemen were aubmitted as candidates for 
election:— • 

R. W. Halt, Esq., Balladhun Garden, Cachar,—proposed by Mr. H. H- ^ilflier- 
land, seconded by the Secretary. 

W. Fs Gibbon, Esq., Senior, Doolh^ Factory, Gomckpore,—proposed by Mr. J. 

H. Bridgman, seconded by the Secretary. 

Aifdrew W. Murdoch, Esq., c.b., Serajgun^e, — proposed by Mr. S. I. Griffiths, 
seconded by Mr.' J. 6. Meugens. 

H. B. Sterndale, Esq., Bank of Bengal, Delhi,—proposed by Mr. Griffiths, 
seconded by Mr. J. A. Crawford. 

Adam Anthony, Esq., First Assistant Accountant General, Allahabad;—proposed 
by Mr. Samuel Jennings, seconded by the Secretary. 

Henry Thompson, Esq., Manager, Moran Tea Company,—proposed by Mr. E. 
Shearin, seconded bj Mr. S, II. Robinson. 

Liuetenant Frederick Bailey, Royal Engineers, Chukrata,—proposed by Lieu¬ 
tenant-Colonel F. R. Maunsell, e.e., seconded by Dr. Tonnerre. 

Dr. J. F^awcus, Offit’’ting Superintendent, Alipore Jail,—proposed by Colonel 
E. H. C. Wintle, seconded by the Secretary. 

JZfieiW—Lieut.-Col. F. R. Maunsell, a.E. 

The following contributions were announced :— 

I. —Report by Mr. Lumley on the Tea Trade of Russia,—from the Foreign 
Department. 

2. —Patent Office Report for 1865 (3 vols.), and. Report for 1867 of the Depart¬ 
ment of Agriculture,—from the United States Goveinmont. 

3. —Annual Report of the Cape of Good Hope Agricultural Society for 1869, 
and the culture of the White Mulberry in the Capo Colony,—from the Society, 

4. —Report of the Smithsonian Institution for 1867,—from tho Institution. 

6.—Report on the Vegetation of the Andaman Islands, by Mr. S. Kurz,—from 

the Author. 

6. —Journal of the Asiatic Society of Bengal, Part i, No. IV, 1869,—from tho 
Society. 

7. —Seed of the Pea-violet fOrotalaria teeulla ),—from C. K. Hudson, jEsq. 

8. —A small quantity (7 seers) of Egyptian Cotton Seed,—from C. B. Clarke, 
Esq., Officiating Superinttadent, Royal Botanic Gardcm 
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9. —Seed at some very fine kinds of Onion,—from A. Grote, Esq. Mr, Orote 
slates that these onions were exhibited by Messrs. Jaines Carter & Co., at a recent 
Show of the Royal Horticultural Society of London. They were certificated, and 
attracted groat attention, being the size of a large fist. The varieties were from 
S. Europe and S'. Africa. 

10. —A collection of Coniferous seeds from the Himalaya,—from Dr. Jameson, 

Superintendent, Royal Botanic Garden, Saharunpore. * 

11. —A small assortment of tubers of Achimenes of four sorts,—&om A. 
Russell, Esq. 

12. —A sample of a Fibre from the Kicobars, also of Flour, made by the 
Islanders from the fruit of a palm,—from Colonel H. Maa.^^^ecd to request a 
few ^K'oulars from Colonel Man in respect to the farina. 

Read the following report of the “ Tent Committee’’ (Dr. Tonnorre, Messrs. 
S. P. Griffiths and A. Rogers) on the subject referred to them at the last Meeting:— 

“ The Committee appointed at the last Monthly Meeting regret to report that, 
having ontfroly failed in their endeavpurs tq obtain the necessary number of tents, 
either on loan or by purchase, they have been obliged to abandon having a 
Show this month in the open air. T^ey would, however, recommend that a 
Show, on a modified scale, be held in thf Society’s Rooms on some day in April, 
the same <•> be fixed at the Monthly Meeting in March at which a good collection 
of plants of a rarer description, such as Orchids and the Bulbous tribe, can 
be submitted. * 

“ In order to be prepared against such a contingency in future, the Committee 
recommend further, that the amount voted at the last Monthly Meeting (Rs. 3,500), 
be applied for the manufacture, at the commencement of next cold season, of the 
full number of tents that are required for these periodioil exhibitions, so that 
the first show of the season may be held about tRo usual time—nan^ply, the close 
of January.” 

Tba. 

The following recommendation was submitted from the Council :— 

“ That it is desirable to offer a money premium for the best treatise on the 
cultivation of the Tea plant and manufacture of'{ea, and that a sum af.Rs. 500 
be granted for that purpose.” * 

'The recommendation was adapted, and it was further resolved, that the CouncR 
be requested to submit full suggestiops for the guidauce^of intending competitot8« 
and that at least nine months' full notice be given. 

a CoxTOH. 

Read the following letter from Mr. S. H. Robinson, in reference to sundry 
samples of Cotton raised in the suburbs of Calcutta, which were s’ubmitted by 
Hr. Galetin at the December Meeting, and repotted on by the Conunittee at the 
last mee^g 
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. “As promised, I now send you tho following report on the four samples of Cotton 
grown at Entally by Mr. Gakitin. It is fiirnished by Mr. Morris, the Manager 
of the Goosery Cotton Mills, and may be valuable as the opinion of a practical 
manufacturer, well acquainted with the Liverpool market. 

Ko. 1; good, long and fine staple, but, rather knippy, and not very strong j 
would class with Egyptianworth 14<f. per lb in present market, and if it had 
not been knippy would have been worth 16d. 

No. 2 j fine staple,—like Hingunghat but weakerworth about 9d. 

Sea Island, Tangra,—^is of a quality between Nos. 1 and 2. Clean fibre, rather 
long, but shorter than ordinary Sea Island, though strong;—worth fully 12<f. 

New Orleans, Tanya,—very strong and clean, bet rather coarse; average length, 
but rather irre^lar. Compares well with New Orleans from America jf.r^Jorth 
about 13d. 

“ The character of ‘ knippy,’ in No. 1 sample, refers to the appearance of small 
knots in the fibre : these make it difficult to work, and will not give a clean thread, 
I have noticed it in other exotic cottons g^yvu in India; generally' in produce 
from plants of the second or third years’ growth. 

“ These samples afford another strikinj; proof that superior classes of Cotton can 
he grown in lower Bengal with little difficulty, and make it still more desirable 
that the experiment of their growth sh''uld he contrasted on a sufficient area and 
scale to test fairly the cost of their production. 

“ 1 understand the -Govomment have introduced some experiments in the growth 
of exotic Cotton in the Government Botanical Garden, where they have about 
three beegas of plants now under cultivation; and I beg to suggest that the Society 
apply to Government for a return of the cost of cultivation, mode of culture, 
and yield per acre; \(ith samples of the produce, for the information of the 
Society.” ^ 

Jfemfred—That Mr. Robinson’s suggestions he acted on. 

Bead reports by a section of the Committee (Messrs. Ross and Stirling) 
'on some additional samples of Cotton from Mr. Galstin, which were laid before the 
last Meeting. 

Esporl iy Hr, J, M. Eoss.—No. 1. Staple about 1 SO-lOOtlis or equal to the 
shortest Egyptianshould say, that this has been cither from Sea Island or Egyp* 
tian seed, but the Cotton has greatly degenerated from some cause or other. It is 
still, however, a valuable cotton, silky and strong, but poor in color. 

. lSo.% Stwle abojit 9;^-100th3 inch., a fair length foe indigenous Cotton ; good 
color and strong. Reminds me of Hingunghaut. 

No. 3. Staple about 1 20-100th3 inch., or considerably deteriorated from the 
average length of Egyptian cotton, dull in color and stained, strong fibre. A 
Valuable cotton, however, but not equal to No. 1. 

No. 4. Staple about 1 40'-100ths inch., I (bink this car. scarcely bare been grown 
from Sea Iriand seed; if so, it has lost greatly in length of staple ; perhaps it has 
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Igst by its proximity to inferior cotton; otherwise it is a fine, silky cotton of consi¬ 
derable value. • 

No. 5. Staplo about 1 lO-IOOtbs inch. This appears to have deteriorated less 
than the other samples I have reported on. It is a good strong, white and silky 
cotton, and would sell well. 

No. 6. The same remarks apply here; the sample is not, however, so clean or 
free from smins. • 

No. 7. llarsh and coarse in texture; short staple, and much stained; would 
probably pass as fair Bengal, although‘the staple is rather short. 

Seport by Mr. A. Stirling ,—In the maio 1 agree with Mr, Boss’ remarks on 
these samples though I think tho staple of Nos. 2, 3 and 4, rala^irregular than he 
seenis’-tfi have found it; I should say he over-estimates the strength of the staplo 
of No. 5. I should say of the whole, No. 6 is the Cotton, to the growth of which 
Mr. Galstin should turn his attention, if he csntinues his experiments; ,as it is a 
ciass, the sale of which would bo on a large# scale than that of longer staples. I 
have been dtruuk by the eleanness of these samples, and the absence of seed. • 

Bead a letter from the Secretary to the Government of India, in the Homo 
Department, applying for sample of indigenous Cottons, on Behalf of Dr. G. 
Bomoulli of Giiateniala.—To be compliet^with. 

In connection with the foregoing the Secretary submitted a paper from Lieute¬ 
nant J. F. Pogson of Umballa on Oonnypimn m boreum. Eeferred to the Committee 
of Papers. 

Silk. 

Bead the following letter from the Secretary, Cape of Good Hope Agricultural 
Society, and submitted report on the sample of raw silk therein referred to:— 

“ I have to acknowledge with best thanks Part III, Vol. 1, 1869 of your 
Society’s Journal, and also the kind cllbrts that# you Save made to turnish us 
with some silk worm eggs of the annual kind. Hitherto we have obtained eggs 
from Franco, Gcruniny, and J apan, though 1 regret to add the worms from them 
have, in a few instances, been attacked with disease which may, wo think, he * 
attributed to the humiijity of the atmosphere. There are, however, many parts 
perfectly dry and healthy, and from these we are about to send seed to the European 
markets. I enclose, according to your request, a skein of Cape-grown silk from 
French worms, fed only on the ' Morus alba ’; and shall be glad to receive your 
report on its quality after comparison with Bengal silk. 

The Capo Government have already sent a lady to Et^ropg to learn the Srt of 
reeling, &c.; and on her return, in February next, I will send yon further 
samples. Any information on this ij^teresting subjeot yill be very acceptable. I 
have already derived many useful hints from the perusal of your Journal; and 
shall feel much pleasure if I can bo of any service to your Society.” ^ 

Septrt Mr. T. S. Gwant.—l hayc with pleasure examined the sample of 
Cajip silk. It is extremely good, well made, even, very eli&tic thread, and good 
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mellow color. 'Without reeling it is difficult to name its exact Talue; that in 
London to-daj, 1 should think, about ^8 to 30 shillings per lb. 

Seport hy Mr. E. 0, Bmhin.—Gotii color and 'quality, but' coarse in size and 
uneaven in thread, also wanting in twist; if reeled with more care would be an 
excellent silk, as it is evidently made from cocoons of very superior quality. 
Difficult to valuQ, being such a small sample, probably worth in the market 
Es. 24. 

Opium. 

Bead a letter from Mr. J. P. Peppb, of the Opium Agency, Cb6ta Nagporo, 
requesting to be furnished through the agency of the Society with a few seers of 
Kangra poppy ^ ii'as he believes that it would suit the climate of Chdta Nagpore 
better than that from the plains. 

The Secretary mentioned that knowing the interest evinced by Lieutenant 
J. F. Pogson on this subject, as shown by his correspondence with the Society in 
1862-63, he had addressed him fur assistance, and the following is bis reply:— 

“In reference to the subject of aiding^.Ir. Peppfe in obtaining Kangra poppy 
seed, for sowing in the Chdta Kagpore district, all 1 can do is to suggest that an 
application be made to Mr. T. D. Forsyth, c.n.. Commissioner of Jullundor and 
Kangra, who will no doubt arrange for the seed being supplied, and, if properly 
manured, and looked after, satisfactory results would follow. “ 

“The Agriculturists of cer&in parts of China have entered into the opium 
trade, with the full intention of driving Indian (Government and Malwa) Opium 
out of the market, and unless India can supply an opium so very superior lo the 
local article as to make it almost unsaleable, the Opium lievenue must suffer 
loss. 

“ The production,*'^;Tefore, of a very high class or quality of opium becomes 
a deeideratuu, and if my proposition receives attention, 1 think India will carry 
the day. 

“ The opium made by me at Dounton near Simla, was found to contain twice as 
much morphia as the best Government opium, and the same seed might give 
similar results in Chfita Nagpore. But if the value of opium in the China 
market depends on the richness of the drug in morphia, then, under present 
circumstances, ttu interests of Government would be best protected by introduc¬ 
ing and cultivating a variety of the poppy plant the opium of which contains 
from„Bixteen (16) to twenty-eight (28) per cent of morphia. The best Smyrna 
opium does not contain Vnore than 6‘3 per cent of morphia, whilst the black poppy 
(variety Nigrum) of Franco and Germany yields the high percentage slated. 
I would, therefore, suggest Mt black poppy seed hi obtained from both countries, 
for cultivation in the Mongbyr and Ch&ta Nagpore Hill distiiets. The liver- 
colored, red and yellow soils, met with in these hills, will grow poppy to perfection, 
and the opium so obtained should be usedrto raise thb quality of the, opium of 
Benares and Behar.” ' 



Proceedingt of the Soeiety, 


< 


xi 


Setolnd .—That an application be made to Mr. Forsyth for the Kangra seed,, 
also to Dr. Hooker for the black poppy seed recommeifded by Mr. Fogson. 

, MlSOEtlANBOUS CoSimiNICATIONS. 

1. —From the Officiating Secretary, Government of Bengal, convoying the 
thanks of the Lieutenant-Governor for the trouble taken in complying with 
request for Silkworms eggs for the Acclimatization Society of Melbonme. 

2. —From Messrs. Vilmorin, Andrieux & Co., of Paris, acknowledging receipt of 
order for next season’s seeds and promising to give it their best attention, 

3. —Prom Dr. Thomas Anderson, London, forwarding the first portion of his 

Index of Roxburgh’s Flora Itidiea. Dr. Anderson writes—“ I enclose 6 pages of 
Roxburgh’s list corrected and filled in up to the latest inform^^n here (Kew), on 
Botanical nomenclature, and I shall send you weekly instali^hlB until yon get 
the whole of it. Every one here thinks the list wrill be a most useful one. I 
would advise going to press at once with the manuscript, as you may defend on 
my sending it regularly.” • 

The Sccri|tary mentioned ho had transferred the MS. to Mr. Scott, Curatot of 
tho Royal Botanic Garden, who had kindly agreed to correct the piioofs.* 

4. —From Dr. John Anderson, submitting a paper by Mr. *Peal, of Assam, 
regarding the Fiem tribe. 

5. —Prom^the Honorary Secretary, Government Farm, Madras, forwarding a 
printed paper regarding the “ Yellow Cholum ” and its merits as a fodder-crop. 

This is apparently a variety of the well-known “Jowar”«or “Jowarreo” of 
Upper India, or Great Indian Millet, Sorghum vulgare. 

6. —From R. W. King, Esq., Ranchee, enquiring if the Society would purchase 

acclimatized vegetable and flower seeds, if a garden 'wero established by the 
Municipality, A reply has been sent that the Society’s arrangements for the 
current year were complete; but that they wouldhbe glSu to purchase next year 
to a limited amount. * ‘ 

7. — Prom John Scott, Esq., Curator, Royal Botanic Garden, Calcutta, reporting 
the germination of the Brazilian Grass Seed {Panieim speetaiile) presented by 
Dr. Hooker. The Secretary mentioned he had lost no time, on receipt of this 
favorable report, in sending small quantities of the seed of this valuable grass 
to about 25 Members, who were likely to give it evgry attention, and that, there 
was still some remaining for any one who would like to try it. * 

8. —From A. H. Mowbray, Esq., requesting to be informed if marks can bo 
given for more than one plant of t|fe same variety at^any^one Meeting.’The 
Council are of opinion that the judges can exercise a discretion to give additional 
marks, should there be a good collection of any rare,plant exhibited. 

Mr. Mowbray exhibited a very fin*^, healthy plant, in full flower, ot Dendrobium 
fimhriatum oeculatum, for which 4 marks were awarded; of Sendroiuim aggregatum 
in fine flower, for which 3 ^marks were awarded; and of Cgpripedium vmustum 
for which 8 marks were awarded. * # 



Widnnday, 16<A Maroh 1870. 

Baboo P. C. MirrsA, V.P., in the Chair. 

Bsab letters of apology from the President and Dr. G. Fabre Tonnerro for not 
being able to attend. 

The Proceedings of the last General Meeting were read and confirmed. 

The following gentlemen were elected members—Messrs. R. W. Ifall, W. F. 
Gibbon, A. W. Murdoch, H. B. Stemdale, Adam Anthony, Henry Thompson, 
lient. P. Bailey and Dr. J. Fawens. 

The names of the following were submitted as candidates for election:— 

H. H. the Najy.'C Shah Jehan, Begum of Bhopal,—proposed by Col. Edward 
Thompson, seconded by the Secretary. ^ 

A. Stewart, Esq., Manager, Pornabund Garden, Cachar,—proposed by Mr. 
. George Grace, seconded by the Secretary. 

H. S. Clarke, Esq., Manager Sorokai Garden, Cachar,—proposed by Mr. 
■ Grace, seconded by the Secretary. , 

Geo. S' Pearce, Esq., Manager, Monickhall Garden, Cachar,—proposed by Mr. 
Grace, seconded by the Secretary. 

Dr. Thos. Beaumont, Presidency Surgeon, Indore,—proposed by Major W. 
Eincaid, seconded by the Secretary, ^ 

S. E. Voigt, Esq., Merchant, Calcutta,—proposed by Mr. AV. Pigott, seconded 
by Mr. A. U Mowbray. 

A. C. Pott, Esq., Merchant, Calcutta,—^proposed by Mr. S. P. Griffiths, 
seconded by Mr. W. Stalkartt. 

C. T. Inskipp, Esq. (Messrs. W: Moran & Co.),—proposed by Mr. Griffitlis, 
seconded by Mr. J. G. Meugens. 

A. Pliillips, Esq., BafesterMt-Law, Calcutta,—proposed by Mr. Henry A. Gray, 
seconded by tho Secretary. 

Captain fl. P. Lovell, Supdt. P. and 0. Company, Calcutta,—proposed by the 
Secretary, seconded by the President. 

T. J. Hay, Esq., Manager, Sildoobee Tea Garden, Cachar,—proposed by Mr. 
Grace, seconded by the Secretary. 

T.‘Connell, Esq., Sildoobee garden,—proposed by Mr. Grace, seconded by tho 
Secretary. 

Franklin Prestago, Esq., c.b.,— proposed by Mr. Griffiths, seconded by Mr. 
Meugens. . , 

Charles E. Price, Esq., Currency Office, Calcutta,—proposed by Mr. L. Berkeley, 
seconded by Dr. R. F. Thompson. 

A» a Corresponding Lieut. J. F. Pogson, on the recommendation of the 

Council., 

As an Assoeiate Memkr—ViT. Geo. ^tlett, oi^ tho recommendation of tho 
Council. ' * 




The following contribntiona were announced:— 

1. —Records of the Geological Survey of India,*vol, 2, parts 2,3 and 4,—from 
the Government of .Bengal. 

2. —Monthly Report of the Department of Agriculture of the United States, 
for November and December, 1869,—from the Consul-General, U.S.A. 

3. —A further ijuantity of Teak Seed,—from J. A. Crawford, Eeij. 

4. —A few pounds of Egyptian and New Orleans Cotton seed,—frpm the Secre¬ 
taries, Manchester Cotton Supply Association. 

6. —A small quantity of Sea Island Cotton seed,—^from Mr, C. H. Compton. 

[The above Teak and Cotton seed arc available for general distiibution.] 

6.—Sample of raw Sugar made on 3rd March, 1870, att(& Aska Sugar Works 
by *the “ difiusion” process direct from the cane,—from F. J.Y. ^Minchin, Esq. 

Pei7,e Essay for the Colturb and Manupactorb op Tea. 

The Council submitted, as requested at the last Meeting, full ‘sftggestions 
fur the gtiidance of inbmding competitors for the prise of Rs. 500, and t^e Gold 
Grant medal, for the best treatise ou the cultivation of the Tea plant,.and manu¬ 
facture of Tea, and recommend that the offer ho open till 1st March 1871. 
These suggestions were adopted, and if was directed that due publicity be given 
to the oftijp. * 

The Couneil recommend that the show of orchids, bulbous and such other 
plants ns are in flower at the present time, as also a fejv kinds of vegetables, 
bo held in the Society’s rooms, Metcalfe Ilall, ou Wcdnesday,the 6th of April 
at 10 A.M. —Agreed to. 

The Council further submitted a short form of prospectus of the Society, which 
they think it desirahlo to circulate with the view of making the usefulness 
of the Society more generally known, and ofmdding to its list of •Members.— 
Agreed to. * 

Report on the present state op Siik Cultivation in Bengal. 

• 

The report of a Committee appointed by the Council to consider the above 
subject was next submitted. (See “ Correspondence and Selections” in this part.) 

The Report was adopted, and it was agrct>d that a copy thereof be forwarded to 
the Government of India. 

In connection with the above the Secretary submitted the following commu¬ 
nication from Mr. II. Cope, dated Ist February, from Tours in France, rgspeeting 
Silk cultivation in the Punjab, in reference to Captam ifutton’a recent paper on 
the subject published in the Journal, vol. 1, Part 4 (new series) 

“ I have read with the attcJtion they deserve* the remarks of Captain T. 
Hutton on the cultivation of Silk in India, and while I agree with him on the 
whole that great care i^nst bo taken in selecting localities if the’English move¬ 
ment fdr the extension of such culttyation in India should lead to positive results, 
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there are some points on which I must be permitted to differ with him, espe¬ 
cially as to what ha considers the impossibility of successfully rearing Silk worms 
in the plains of the North-west of India especially. He says, at p. d33-34, of 
pert IV, Vol. 1, of the Society’s Journal that‘ It must bo borne in mind 
‘ that although good silk may from time be produced while the health of the 
* insect is unimpaired, even in a climate which will eventually prove injurious to 
‘the worm,-yet the out-turn will never be what it ought to be in a climate 
‘ fully adapted to the constitution of the insect—good Silk was no doubt produce^ 
‘inOudh and the Punjab, but in neither case was tho yield commensurate with 
‘the outlay and expectation of the cultivators,’ Again, in the following page;— 
‘Facts we all knef are stubborn things, and they have already solved the 
‘qu^tion by proving that the Upper-Provinces are wholly unsuitable toe'th-r 
‘ ‘ annuals or multivoltins.’" Again at page 349, Captain Hutton says• tf this 
‘ (Bosibvx, Afori) be one of the species which it may be thought advisable, in 
‘ spite of experience, to introduce into the plains, I say again Beware, for the 
‘ resuK^ of such an attempt will only prove the truth of tho old adage that a fool 
‘ and his lAdhey are soon parted.’ 

“Now I do not mean to say (writing of the Punjab especially) that tho experi¬ 
ments made at Lahore or even at Umritsur (where, however, in 1885, I raised a 
crop of Silk that realized 17 per cent profit), were such as to warrant the com¬ 
mencement of operations in those localities on a large scale, or such as w'ould 
warrant any English capitalists in laying out a considerable sum with tho view 
of enlarging silk cultivation in Upper India, and so carrying out the views 
under the auspicies’ of the Society formed for this particular object, and of whirii, 

I believe, Lord William Hay to bo President, and Mr. P. L. Simmonds the 
Secretary. But I do maintain that the operations now carried on for upwards of 
twenty years^ in tho district Of Goordaspoor, and which have been enlarged 
to a very considerable extent during the last few years, owing to the liberal aid 
of tho Punjab Government in granting money and land to tho principal Sericul- 
tttrist, are far beyond the range of more experiments, and have proved beyond the 
possibility of a doubt by the quality of tho silk produced and by the continued 
healthiness of the worm, never supplemented by new importations of eggs from 
without,*that silk worms can ke auccesslully and profitably reared outside though 
at no great distance from the foot of the Himalayan mountains; and I have 
no hesitation in saying that, taking Decnanugget (which Lord William Hay 
knows well as he was district officer there before ho went to Simla) as a base of 
operations and proceeding north and north-east by Pathankoto across the Chuckee 
towards Noorpote very largo plantations of mulberry trees might be established, 
and great silk operations carried on if land can bn secured with the aid of Govern¬ 
ment on reasonable terms. There are between tho Chuckee and the Jubbur, 
running under Noorpote, some two or three thousand acres that would suit 
admirably. ‘ 
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“The Coordaspore operations are at present limited owing to the difficulty, 
amounting almost to an impossibility, of obtaining land for plantations. Jaffir 
Ali Khan, of Oaira, An the right bank of the Havec, the patriarch of the silk move¬ 
ment in (joordaspore, went, as I think, I already mentioned in one of my previous 
communications, from village to village with the Its, 500 granted to him by the 
Punjab Government in his hand asking proprietors to sell him land, and was 
everywhere mot with refusals, and had ho not obtained a grant of a portion 
of the Kynakekote encamping ground, no lunger required for military purposes, 
he must have continued to limit his operations to his old grounds. But increased 
mulberry cultivation brought an augmentation of produce without any diminu- 
tiun of proportionate profit or* any deterioration in the wfi^. so that while in 
IS.jS* the silk crop of Goordaspure was limited to some 35 seers, (70 lbs) at 
which figure it had stood fur many years, it had increased in 1869 to close upon 
8 mauuds or nearly lis. 800 lbs.* the produce commanding a better pijoe in the 
I’miitsur market than the best Bokhara silk, the cultivation having been taken 
up by sevbral Mahomedan families of I’^amkotc, Suojanporc, or totally nude- 
pen.lent of Jaffir Ali and his connexions. • * 

“ Facts are stubborn things as Captajp Ilutton truly remarks, and these are 
at his service, and 1 entertain no doubt /rom those I have detailed that silk might 
be reared all along the base of the mountain range, wherever water is in sufficient 
abundance to favor the cultivation of the Mulberry." 

Hints fob tub succbssfui, tk-insmission of riviNo'pLANTS fsom 
Eubopjb to India. 

Bead a letter from Mr. F. Halsey of Umritsuron the above subject. (See 
‘‘ Correspondence and Selections” in this Part.) 

Bicb CcLTrvATio*. 

lleail a letter from l.ieut. J. F. Pngson on rice cnltivalion in Upper India, and 
wilii reference to experiments to be made in Bengal under sewage 
“ In yesterday’s Dtl/ii Oasette, received this morning, I observe that the Bengal 
Government have received a good supply of Carolina Bice seed, or dhan, and I 
should feel very much obliged to you, if put in the way of securing one maund 
or more of this valuable rice seed I am going to manage a,large Estttte in the 
Hills, and as there is a lot of rice land, the introduction of the Carolina rice 
w»uld be a groat benefit conferred on all rice growers. I shall use all my infiueuce 
with native chiefs and wealthy zoihiiidars, to grew titis »ioe, in preference to 
iofi-rior or local rico, and as we have a different temperature at every 530 feet of 
ailitudo, commencing from 2,000 fnd up to 4,500 fetd, the seed would have a most 
satisfactory trial, and the semindars could be made to grow it as *‘ Seed Bice” 
fur sale in the plains. t 

‘‘The,lower parts of * Burowlee,l ‘Kooneehar,’ and ‘ Subathoo,’ all produoe 
flsst class rice, called ‘ Bansmuttec,’ and as a seguitur *Au 1. Carolina should 
thrive in these localities. 

_^___a___— 

* The^aund is a pakhxt onb of 96 lbs.—U.C. 
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“ I notice that the Carolina rice in Bengal is to be raised under sewage, which 
will, I fear, terminate in a failure, because the Government will never get the 
Bengalees to use sewage in the Chinese fashion, which is as foUo-ws—The rice having 
been sufficiently grown, without manure, (say when it is 9 inches high) is 
manured with liquid excreta, reduced to solution in tubs, and brought to the rice 
fields, into which it is started, tub by tub, along with the flowing water, and so 
each field is manured. 

“ No Bengalee Agriculturist will make fresh filth into manure in the above 
manner, and uuder-the circumstances it would bu far better to offer prizes fur the 
cultivation of the American rice, leaving the manure used to the discretion of the 
cultivator. 

Deodorised and Dis-infected liquid manure applied to growing grass crops or 
rice, may, in certain climates, and localities, bo harmless to the population. But 
1 fear that utilizing the sewage of Calcutta in this manner will be pestilential. 
The crops if over-manured will perish, and then the Phosphates and Sulphates 
present in effete matter will undergo catalytic cheiuieal changes, assulnc gaseous 
forms, and poisua the atmosphere far and wide.” 

'WisE-PBOBUciKO CkPABiLmna OP Tocks. 

The Secretary next submitted the following extracts of a letter f-om Mr. H. 
Cope on the above subject:— 

“ Although far removed for the present from the ever active scones of the 
labours of your Society, I still and hope to continue to take a lively interest in its 
welfare and progress, and trust 1 may still be permitted to contribute, however 
slightly, to the proceedings of an institution in which I have fur so many years 
taken an interest. 

“ Circumstances have led me to the Capital of one of the richest provinces 
of France, the Tourraine of pre-llevnliitionary times, where vineyards of the first 
quality are, owing to the peculiarly suitable quality of the soil, as plentiful as 
'’rice fields in Bengal, with the immense advantage of their producing neither 
malaria nor its malignant consequences, or such fevers as frequently decimate 
your fertile Presidency. In my progress to Tours I may literally eay, that from 
Moulinsion the Allier, itself th; centre ol an agricultural district of the finest 
character, to Tours on the Loire, fallowing the right bank of tho Cher, a tributary 
of the latter, I have seen little else besides vineyards, and vineyards ,ia 
every ‘available nook and corner down to the road side, within garden lands 
inside courtyards, up every wall and over every nook side; each locality producing 
wines of a quality and fievur peculiar to itself, aod all esteemed throughout 
France, where they are consumed, especially towarus the Southern and Atlantic 
coasts, in thq rdom of the inferior wines exported to England, America, and even 
India. The red wines of the Cher are especially esteemed, and would long since 
have commanded attention outside the country bad communicatiou with tho 
exterior, been available. The new line of railway between Vierzon and Tours, 
now forms a link in the chain towards Marseilles, that will no doubt he availed 
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of. And J sliould not be surprised to bear of some fit them finding their way ' 
to Gilcutta, where they would speedily supersede the so-called produce of the 
Bordeaux market. But vines do not stand alone in the estimation of the people 
of Tourrainc. Their apples, pears, peaches, &c., find ready sale in the markets 
of Paris, and the vegetables of the place receive great and especial care. I hope 
to give you some account of their cultivation, which is a speciality here, and 
also of the floricultural produce greatly encouraged by the care taken in keeping 
up a Botanical Garden established somp thirty years ago, of which you shall have 
a more detailed account in the hope that su h may be useful to the floriculturists 
of India. There arc also some private gardens of more tton provincial cele¬ 
brity., with the owners of which I hope to establish amioab^^slatious for our 
mutual advantage.” 

Cultivation of Tin? Ranh? in South Cauolina. 

The Sccrivtarj' next submitted the following extract from the Neie York Tribune 
with which.he had been favored liy the flon’tio N. P. .Tacobs, U..S. Consul 
General, regarding the culture of the Ramie or Rhcea (China grass) in certain 
pa^l.^ of the United States ns a substitute Chr Cotton :— 

“ The Aiyiiiiil Fair of the State Agftnnltiiral and Mcchanic.'il Society of this 
State, which closed on Friday, gives us some noteworthy facts touching the 
industrial intere.sta of South Carolina. Most significant amoi^g the, new branches 
of production is the textile fabric called Ramie, which is beginning to attract 
attention, and a number of planters are substituting it for cotton. At this Fair 
there wore on exhibition specimens of it in several forms—the stalks, the roots, the 
soft silky material that is to be spun into thread, and some cloth made from it. 
The Ramie, of which cloth is made, is, like flax, th* barb of the twig-like stalks 
from which all the woody fibre, has been removed by breaking. It ft more like 
silk than cotton ; and is much finer than the silk produced in this State from tho 
silk-worm. In its unspun state it is nearly white and has tho gloss of silk. The • 
stalks resemble ozicr twigs, and is not very unlike flax or hemp. Tlie roots are 
used to propagate it, and arc sold at enormous prices—sometimes a dollar a dosen, 
or even more. The Ramie is often mixed with cotton to make silk-mixed^goods: 
and often mixed with silk to make “pwe silk ” goods. Col.* Joel Foster of 
Spartanburg, who is State Senator from that county, has entered upon the 
cultivation of the Ramie. It is a perennial, and once planted wilt yield for»many 
Years. Col. Foster estimates that one man can cultivate 40 acres of Ramie, 
while about 10 acres is a man’s work in caring for cotton. lie helievca that 
he can make more money by raisir% Ramie at three ‘cents a pound (cnidc) than 
he can by raising cotton at 20 cents a pound. But Ramie sells in New Orleans 
at 10 cents; and cotton is worth 25. So that Col. Foster cstimat?s Ramie to 
be more than four times as remunerative as cotton. Thfe calculation is based 
u(lon the supposition that tho Ramie shall be sold in its crude state; but a largo 
producer of it would, of course, establish works to reSuc and manufacture the 
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fabric, aa the gin does the ^otton; and thus prepared the Ramie is worth 60 coats 
a pound. It is not unlikely that a few years will witness a very large increase 
in the production of Bamie in South Cwolina, and the Agricultural Society will 
be a means of brinipng this about.” 

MiscBaiAjrEotrs CoMuvinoATjoNg. 

1. —From V. Ball, Esq., offering some remarks in reference to the flour made 
by the Eicobar Islanders from tho fruit of a Palm, of which a specimen was 
presented at the last Meeting by Col. Man., Mr. Ball believes the flour in question 
to be derived, not from the fmit of a Palm, but from a Pondanus or screw-Pine. 

2. —From Under-Secretary, Oovomment of Bengal, conveying the thanks of the 
liieut.-Govcrnor ibr the trouble taken by the Society in the despatch of eggs, of the 
castor-oil silk moth for tho Acclimatisation Society of Now South Wales at Sydney. 

3. —From the Hon’ble Horace Capron, Commissioner of Agriculture for tho 

United States of America, applying fur information regarding the Bheea plant 
{Beehmmi «tt'e«).-“Complied with. ^ 

4. -^FrQm the Superintending'Engineer, Behar Circle, requesting the aid of tho 
Society in lining with trees the road from Patna to Oya, which is now nearly 
finished, and along which there is an cuormous amount of traffic.—Complied with. 

5. —From Ofliciating Secretary, Boafd of Revenue, intimating that on receipt 
of the Carolina Paddy, daily expected, the Society's application for 60 maunds 
thereof will be complied with as far as possible. 

6. —From H. Kivett Carnae,E8q., Cotton Commissioner for the Central Provinces 
and the Berars, submitting bis Report on the state of the cotton crops for February. 

7. —From Messrs. IjBW, Somner, & Co., Melbourne, intimating their intention 
of putting in hand the order for another consignment of seeds. 

8. —Fiom the Secretary, A. pnd H. Society, Lahqre, returning thanks (or seeds 
of Panicum' apeetttbik. 

Mr. Mowbray exhibited at the last Council Meeting, the following plants in fine 
flower:— 

PAaltenopsis Schilleriana (2), P. grandtjbnra (2), Pendniimn aggrepatum (2), 
2). fimbriattm occulatum (2), Cahgyne Jiaeeida (1), Cgprepedimi renustum (1), C. 
eoneokr (1), and Gladiolus (Meyerlm.) 

9 t 

For P. Sehillefiam, 1.5 marks were awarded, namely 10, the full nu.mber, and 5 
extra, for their beauty and there being two. For Cgprepedium eomolor 5 marks 
and for C. vtmaium, .3 marks. 

Mr. A. Rogers' exhibited at the same Meeting a Hyacinth and a Tulip, tho 
latter with a very sinall flower, tho former a tolerably good flower; also a double 
Fortulaca. ' ' 

Mr. Mowbray exhibited at this Meeting plants of Dmdrohiim aureum pallidum^ 
from Tavdy, PhaltempsU grandiflora and P. aurea f ; and 10 pots of seedling 
Verbenas in excellent, flower. ' • 

Three marks each were awarded for a blue and a dark ted Verbena. No aw&rds 
were made for Ure Orchiiu pending further {inquiry. 
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Thurtiay, the 2U< April 1870. 

1. A. Gbawfobd, Eaa., Fraident, in the Chair, 

Titu Procacdings of the last General Meeting were read and confirmed. 

The following were elected Ordinary Members 

H. H. the Nawab Shah Jehan, Begum of Bhopal, Messrs. A Stewart, H. S. 
Clarke, Geo. 8. Pearce, S. E Voigt, A. C. Pott, C. T. Inskipp, A. Phijlips, T. J, 
Hay, T. Connell, F. Prestage, C. E. Price, Dr. Thos. Beaumont, and Capt. H. 
P. Lovell. 

Lieut J. P. Pogson a Corresponding Member, and Mr. Geo. Bartlett an Asso¬ 
ciate Member. ^ 

Tha names of the following gentlemen were submitted a& 'candidates for 
election 

C. E. Hudson, Esq., Talooka Pinjra,AaimghuT,—proposed by Mr. A. J. Sturmer, 
seconded by the Secretary. * * 

C. J. Wilkinson, Esq., Barrister at Law,—proposed by Mr. A. H. Mowlyay, 
seconded by tho President. * ^ * 

Mr. J. Hurst, Mussoorie,—^proposed by Mr. R. H. Heseltine, seconded by the 
Secretary. * 

Capt G. J. Scott, Supdt, I. G. S. N*. Company,—proposed by the Secretary, 
seconded by the President. 

John Moody, Esq., llaneegunge,—proposed by Mr. Johi^Stalkartt, seconded 
by the Secretary. 

W. P. Davis, Esq., Bengal Police, Midnaporc,—proposed by Mr. A. B. Bain- 
bridge, seconded by the President 

W. H. Chcetham, Esq., Merchant, Calcutta,—proposed by Mr. J. Gordon, 
seconded by the Secretary. 

Major C. N. McMuUin, Bengal Staff Corps, Umballa,—proposed by^ tho Secre¬ 
tary, seconded by the President. 

Rejoined. —Lient-Col., J. G. Forlong, b.b., Bajpootana, and J. H. Huiehison, Esq., 
Merchant, Calcutta. 

The following contributions were announced :— 

I. —Notes on the Botany and Agriculture of Malta and Sicily, by Or. H, 

Clcghorn,—^frora tho Author. * 

2. —Journal of the Asiatic Society of Bengal, Part 2, No. 1, 1870,—^fiom the 

Society. • 

3. —Annual Report of tho Agricultural and Horticultural'Society of British 
Burmah for 1869,—^from tho Society. 

4. —Records of the Geological Sifrvey of India, Vol. 3., Part 1,—&om Or. 
Oldham. . 

5. —Progress Report of Forest Administration in Bengal for 1867-68,—from the 

Public Wosks Department ' , 

6. «-Corrcspondcnee regarding exporimenlal Colton Cultivation in Lower Bengal, 

—from A, Galstin, Esq. ** 
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7. —The Proceedings and Transactions of the Bethnne Sociciy frorif 1859 to 
1869,—from the Rev. J. Long. 

8. —Journal of the Royal Asiatic Society, Vol. 4, Part 2,--from tho Society. 

9. —Transactions of the Society of Agriculturists of Franco for 1869,—from 
monsieur A. Jacquemin, on behalf of Monsieur Bruyon do Lhuys. 

10. —A small quantity (about two maunds) of Carolina Paddy,—from Board of 
Revenue. 

The Secretary intimated that ho had received applications for 60 maunds, but 
the Board have not been able to give more than the above quantity. 

Colonel Wintlo otfered 5 maunds from tho quantity of seed gathered by him 
last season at Di^',' Bum, which offer was accepted with thanks. 

11. —Three seers of Kangra Poppy seed,—from the Deputy Commissioner 

The Secretary mentioned that He had a portion of this in hand for any one who 

would t^ish to try it, after meeting tho application of Mr, Peppb of the Opium 
Agency, Chdta Nagpore, on whose account it had been obtained. 

13.—Seed of Inga Samun froni Cejflon,—from Major the Hon’ble E. R. Bourkc. 

The following is extract of Major Bourke’s letter regarding this seed 

*• I have lately come up from Ceylon, and from a conversation which I had 
with Mr. Thw'aites, Superintendent o)J the Botanical Gardens at Peradinya, 
respecting tho difficulty that we experience in India in getting fuel f r locomotive 
engines; and on enquiring of him whether he knew of any fast-growing hard¬ 
wood tree that was likely to prove useful in this way, he shewed me a tree then 
growing in the Peradinya Gardens and which was planted by him some 18 years 
ago, and a huge forest tree it is now. 

“ He was kind enough also to give me some seeds of the tree, and I take this 
opportunity of enclosing you a few of them for your use. He told mu that in 
about 5 or 6 years it would grow up and be as thick as a man’s thigh, or a 
cocoonut tree. 

“ If this is so, 1 think possibly it may deserve a trial, as it is a matter of great 
consequence to us in India.” 

13.—A small collection of tree seeds from tho Eden Gardens,—from Capt. 
Chiichton. 

14..^A further supply of Teak seed,—from J. A. Crawford, Esq. 

(All tho above seeds are available for distribution to Members and the Public 
generally.) 

1^.—Cocoons raised ffrom eggs of tho Japan silk moth, and from the Boroo 
Pooloo of Bengal (Bombgx inlor),—itom Mr. Cristoferis. 

pLOniCULTUBAI. E.VHrBITI".N, 

Read the following report from the Judges at the Flower Show held in tho 
Society’s rooms on the 7th April;— 

The show was, altogether, a fair one considering the season of the year. 

The collection of Ortjids was very good. 
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There was a larger number of competitors than had been anticipated, consist¬ 
ing in all of eighteen. Of these, 9 were Members of the Society, and 9 non- 
M embers. These Mtter, though they exhibited some good plants, were not 
entitled, under the Biiles, to receive any marks. 

Mr. Mowbray shewed the largest number of plants, »«., 64 Orchids and 
about 46 other kinds, Vebernas, Caladia, &c. For Orchids in flower 87 marks 
were awarded; and for Orchids in bud, and not in flower, 52 mUrks for tho 
rarer kinds—in all 139 marks. For miscellaneous plants, 26 marks, or a total of 
104 marks. 

From the Ilon'ble Elphinstono Jack«on’s garden came the best collection 
of Caladia, some fine plants of* (hlem, Begoniat and and a few good 

plants of Iresine Ilerbalui Perennial Phlox, and a few Orchids. Forty-one marks 
were awarded for all these. 

Mr. J, A. Crawford exhibited the best collection (19 sorts) of Ferns, (pcluding 
a Lycopod (Selaginella arhoreaj; a few good Geraniums, a small collection of 
Orchids, Cfotons and a fow other plants. Sor the Ferns, Geraniums and O/bhids, 
23 marks were given. * 

The collection from the Oaihousie Sguaro garden was mostly confined to 
Orchids, for which 18 marks wero asvarded, and 4 marks for Asters—in all 
22 marks. • 

The Bajah Suttyanund Ohosai showed a few good Orchids, including two fine 
plants of Renanthera eoceinea, for which 10 marks wore given; also 10 marks 
for 4 well grown climbing plants of Bugitwiilea glabra, Ciasm diaoolor, Shyncoa- 
permtim jaaminoidea, and Aniigonon leptopm —or 20 marks in all. 

From Mr. C. E. Place’s garden camo tho best collection (20) of Geraniums 
(including the “Ivy-lcaved”) for which 10 marks wctb given. Mr.^ Price also 
shewed some well grown Antirrhimma, and a few pots of Fortuhea^ 

Mr. W. Tor Veen exhibited a fine healthy plant of the Irish Ivy, to which 
10 marks were awarded. , 

Mr. W. Stalkartt, submitted several pots of Pinks, double Portulacas, Phlox and 
Verbenas; among th* latter two fine plants of the striped variety, for which 5 
marks were given. 

Mr. Archibald Rogers sent in a healthy plant of* Ciianthus Bpmpierii ilbt yet in 
flower, and 2 or 3 other plants. 

The Royal Botanical Gardens contributed nn excellent collection of plants (120 
in all) consisting of Orchids, Ferns,* (S. American an<> Sikkim) Palms, Coleus 
(Indian and Javan), Aroids, Begonias, Iresines, and other handsome foliaged 
pianta. s • 

Among the non-Mcmbers, Mr. W. 0. Wood exhibited a fine collection (10) of 
Geraniums; Mr. P. A. Collins some good Geraniums and a few Begosias, and Mr. 
G. l.ives^y, (7) fine Orchfils in full llowor, including Ihalmopaia grandiflara and 
Ikmnthra arachiiilea. 
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Mr. Must, Apothecary, IT. M’s 96tli Regiment, shewed a small collection of 
Vegetables raised in the ifospital garden at Dum-Dum under his direction, 
consisting of Red Cabbage, Knolc-Kole, Turnips, Carrots, Cdcry, Beet, Lettuce, 
Squash and Tomatoes, to which honorable mention was accorded. 

A list, in detail, of plants exhibited and marks awarded, is annexed. 

John Scott. 

CALcrtTA, ) G. W. Baktiktt. 

8<A April, 1870.) A. II. Blechynuen. 

/C Cultivation of Silk in'India. 

The Secretary submitted the following remarks from Capt. Hutton, f.o.s., in 
reply to Mr. Cope’s observations, introduced in last month’s Proceedings, regard¬ 
ing his |Capt. Hutton’s) paper on Silk Cultivation in India published in a recent 
number of the Society’s Journal , 

“ with reference to Mr. Cope’s remarks on my “ sttMorn fach." as contained 
in that gentleman’s letter lately published in the Proceedings of the Society for 
the 16th of March, I w'ould request the favor of your permitting me to offer 
a few observations, inasmuch as it appears to me that so far from refuting my 
views, Mr. Cope has completely upheld and confirmed them. He should have 
remembered that my remarks on the cultivation of Silk in India, and especially 
in the Punjab, were general, and as such are fully home out by facts, for indeed 
few things could more clearly prove my general correctness than Mr. Cope's 
acknowledgment that ‘ the experiments made at Lahore and I'mritsir, were not 
such as to warrant the commencement of operations In those localities on a large scale, 
or such as would warrant any Jinglish capitalists in laying out a considerable sum 
with the view of enlarging silk cultivation in Upper India." 

“Now one of two things is here evident, namely, either that the experiment 
‘was sufficiently successful to warrant the further outlay of capital on an extensivo. 
scale, or it was so completely a failure as to induce its moot strenuous upholders 
to warn the speculator off tho ground, and recommend him to prosecute the experi¬ 
ment no further. This is not tfie course that success would have recommended, 
hut that which common sense and prudence, in the absence of success, would 
surely point out as the most judicious course. Had tho Punjab exhibited any 
signs bf eventually becoming a good Sericultural Province, Mr. Cope would 
have been the very first to belaud it, but the caution he gives, is quite sufficient 
to show that he, at least, thinks it possible there might be danger a-head. If 
the qmculatioii succeeded so well as to yield a return of 17 per cent, it is 
difficult to perceive for what reason the caution has been put forth, while at 
the same time it is just as difficult to pmeeivo how there could have been 
such tetom when Mrl Turnbull, a trustworthy and experienced Supcriatendcat 
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of Pilaluros, declared the cocoons sent to him from.tha Punjab to have deterio¬ 
rated 66 per cent below the standard of Cashmere, as furnished by Mr. Cope 
himself only two years previously. 

“At the time of the experiment it was reported that Mr. Cope had received 
considerable aid from Government in money and other matters, and if after the 
re-paytmnt of these advances there was still a profit of 17 per cent, one would 
imagine the prospect to ho fair enough; but, on the other band,-if the advances were 
not re-paid then the profit becomes altogether fictitious. Into these matters, 
however, I have no wish to enter a step further, it being quite sufficient for my 
purposc^hat Mr. Cope cannot rcicommend u continuance of experiment 

I would wish it to be borne in mind that while in my^ Remarks,’ I have 
not hesitated to record my opinions, yet that I can put forth no claim whatever 
to infallibility : those remarks I believe to bo founded on facts and every man 
has of course a right to give an opinion, provided he possesses any kndwledge of 
the subject in hand, and no one would be more rejoiced than I were Mr. C^e to 
Buccced in proving me wrong. , • 

“ With regard to Goordasporo, however, if Mr. Cope has been able to come 
at' the truth, the whole truth, and nothiilg but the truth ’ (often in these cases a 
very difficnlt matter), there may possibly be something exceptional in its climate 
so as to enable it to stand out like a smiling omis amidst the surrounding waste. 
The accounts now given, however, of the flourishing condition of the Silkworm in 
this small Paradise, where ‘increased Mulbcriy cultivation brought an augmenta¬ 
tion of produce without any diminution of proportionate profit, or any deteriora¬ 
tion in the worm,’ where, in short ‘ the operations which have been enlarged to 
a very considerable extent during the last few years, arc far beyond the range of 
mere experiments, have iirovcd beyond the possibility gf a doubt by lie quality 
of the silk produced, and hy the continued healthiness of the mrms, •never supple¬ 
mented by mo importations of eggs from tcUhoul, that silkworms can be success¬ 
fully and profitably reared outside, though at no great distance from the foot of. 
the Himalaya mountains.’ 

“ Now, unfortunately for my opponents, I possess rather a retentive memorj^, 
especially upon subjects in which I have boon much interested, so that upon read¬ 
ing this flaming account of success, it at once occurred to ms that I had read 
some time ago a very different account of what could be done by this same suc¬ 
cessful Sericulturist. Accordingly, referring back to some old pamphlets, J soon 
discovered that in tho outset, so little dependence diS MV. Cope place in the 
climate of the Punjab, that he actually proposed, in order to prcseivo (he eggs 
of his Sombgx tfori, to send them •ftow the Ptiiijai up to the Mountain Station of 
Durrumsnla! 

“ Here is a clear and tangible proof that it was not then expeefled that the 
insects coifld bo properly acclimatised Ih the Punjab, and ^le subsequent failures 
prSved the truth of the doubts then entertained. With reference to Jsffir Ali, 
it was at the same time declared that ^8 ‘ invariably jltSscrvedliis eggs in a cool 
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nder ground chamber, or iykfuim.' Why was this done r simply bocauso tfw 
climate of the Punjab was found to bo altogether murderous to these northcni 
worms 1 It is evident then from this, that the heat of such a climate is far greater 
than the eggs can bear, and if it be inimical and destruetivo to tlio egg, it wilt 
undoubtedly be equally so to the insect in every other stage. Indeed, as above 
stated, Mr. C. S. Turnbull, to w'hom cocoons from Oudh and Umritsiir were 
submitted, stated that they had degenerated 56 per cent below the standard of 
Cashmere, as furnished by Mr. Cope only two years before. The loss annually 
sustained by Jaffir Ali Khan, oven when the eggs were kept «» ihe tgkkmui. 
is said to have been ‘from a fourth to a third,’ the heat (oven under ground) 
d rying up the egg^*without hatching them.* 

“ If this can be called successful acclimatisation, then no one need despair! 
■Which of these statements, however, are we to believe ? The former or the present 
one? Fbr'asthey stand they are in direct opposition to each other; and if the 
lattC 5 is to be accepted, then mnst the climate have undergone some startling- 
a nd vety benclieial changes since 1662; for in those days the loss from ‘ one- 
fourth to one-third ’ must cither have speedily put an end to the experiment, 
or nreessUaied the annual importation of fresh stock. 

“Truly, then, I do not perceive that Mr. Cope’s battery has done much 
damage to my ‘sUthbom facts* and consequently still maintain the views put forth 
in my recent pamphlej on ‘ The Cultivation of Silk in India.’ ’’ 

EXPERIMEN'T.aL TUrAI.S VTITH JAPAXESE SiLK WORM^ ly IlEyO.M. 

Head a letter from Mr. 6. Do Cristoferis, descriptive of an experiment to 
rear Japanese Silk Worms at Gadee, vid Jungypore. (See Correspondence and 
SelectioDa in this Xumber.) 

‘ f ^ 

MiSORLtANTtOCS CoWMPSICATIOyS. 

1. —From Baron A. Baranowsky, dated 14th April, tendering his best ac- 
‘ knowledgments for the prompt assistance rendered him in his enquiries regarding 

various Indian products in the shape of fibre-s, silk, cotton, &o., and for a collec¬ 
tion of seeds, specimens of sorts, and publications of the Society; all which will 
aid himjin his endeavours towyds establi.-.hing seiontiflc and commercial relations 
between the Easf Indies and Itussia. The Baron promises to reciprocate in 
connection with the Agricultural Societies of Russia. 

2. -“From Major W. McDougall, Deputy Superintendent, Central Stud, 
acknowledging receipt of-a packet of Brazilian grass seed [Panieim speetabile) 
which he has made over to the Koruntadhee Stud Dupflt and requesting further 
supplies for the Ghazeeporo and Buxar Depfits.^ Evi-r/ care will be taken of this 
seed, and a report supplied as to the result of its culture in these DepAts. 

f 

• Uutton on the Restoration of the Silk worm. Part 1. ' 

Ddd—and “Powictt’s Report in ProeecdingH, Agricultural, and HorticuUural Secietj* oi 
Iuaia,’’—8ih July 1882. 
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The Siicretary intimated ho liad immediately compliid witli this request. 
About 10 packets had already been distributed tu various parte of the country, 
and he had still a small quantity remaining to moot tlio demand of any other 
persons desirous of introducing this valuable grass. 

3. —From E. C. Bayloy, Esq., Secretary to Government of India, applying, 
on behalf of the Government of Madras, for 50 pounds of Bapesced for experi¬ 
mental cultivation.—Steps have been taken to meet this requisition. 

4. —Fromtho Deputy Commissioner of Sconce, applying for e,uttings or plants 
of Rhoea for the use of the Local Fund Committee, who are dc-sirous of making 
an experiment with a view of introducing loc cultivation of this valuable fibre- 
yii'ldcr into that district. * 

The Secretary stated he had been under the necessity of replying to this—of 
which many similar applications were constantly being roceivcd--to the etfoct 
that since the resumption by Government of the Society’s garden, they diad not 
been in a position to meet them. 

5. —From *11. Rivott-Camae, Esq., Cotton Commissioner, applying for cortain 
kinds of seoSs fur trial at certain cotton seeds farms established in the Central 
I’rovi icos and the Borars. 

6. —Prom Captain II. P. Lovell, Supciintendent, P. &. 0. Company, agreeing 
to allow tlic Society one ton annually, free of freight, for seeds indented for from 
Australia. 

7. —Form John Scott, Esq,, presenting, on behalf of Mr. Stirling, a paper on 
the Eoscs in cultivation in the Royal Botanical Garden. (Transferred for publica¬ 
tion in the Journal.) 

In connection with tho Report of the Judges on the recent Show, it was moved 
by Baboo Peary Chand Mittra, seconded by Dr. Tonncrri^ and resolved—* 

“ That the Council be requested to consider the Rules for the Monthly Exhibi¬ 
tions and report on them.” 

Mr. Mowbray Abmitted a plant of Bminhium fomotum, for wliich 4 marks , 
were awarded, and a very fine example of JErides affine, lo vLich 0 marks were 
given. 


ThHrhday, the V>lh of May, ftjO, 

Bat.oo PKAnY CuAND MiTTBA, V.T., iu the Chdi''. 

Read a letter of .apology from tho President for not being able to attend. 

The Proceedings of the last General llccting were road 8nd ?onllrmcd. 

Tho following gentlemen were elected MembersMessrs. C. E. Hudson, C. J. 
Wilkinson, J, llurst, John Moody, W. P. Davis, W. Cheethnm, Captain G. J. 
Scott, and Major C. N. MeMullin. 

The names of the following gentlemen were submitted as^ candidates for 
election ^ 

Lalla Luahmiaaraio, Zemindar, Bareilly,->'pi'upased by Mr. George Benson, 
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E. B. Pringle, Eaq., Bttd#Up« Tea Garden, ABenm,—propoeed hy Mr, H. II. 
Sutherland, 

J. Ward, E»q., Chief Accountant, E. B. Railway,—proposed by M r. J. M. Brandis* 
Captain J. H. Willoughby-Osborne, Eevenne Survey,—proposed by Mr. W. 
G. Wagentrieber, 

Robert Roberts, Esq., Chief Auditor, E. I. Railway,—proposed by Mr. Cecil 
Stephenson, 

Meer Shahamut Alii Khan, Bahadoor, Superintendent of Buttoeana, 

The above were seconded by the Secretary. 

The following cqntributions were announced 

1. —First Annyo/ Report of the Sanitary Conimission for Bengal for 1863, (2 
copies)—from the Government of Bengal. 

2. —Progress Report of Forest Administration in Oude for 1868-69, and of 
British .Bnimah for 1867-68,—from the P. W. Department. 

3. —Annual Report for 1869 of the Cape of Good Hope Agricultural Society,— 

fronf the Society, . , 

4. -Journal of the Asiatic Society of Bengal, Part 1, No. 1, 1870,—from the 

Society. c 

.5.—Report for 1869-70 on the Khoosroo Bagh at Allahabad, by S. Jennings, 
Esq.,—from the Author. ‘ 

6. —A large supply of double Zinnia seed,—from C. E. Blcehynden, Esq. 

7. —Seed of a DoiCmtta {dima f ),—from S. Jennings, Esq. 

“ This plant ’’—writes Mr. Jennings—“ is a native of the Punjab, and is be¬ 
coming a favorite in the N. W. Provinces on account of its brilliant light green 
shining leaves, fresh in the dryest and hotest weather. It will quite supersede 
the old fashioned ‘ Mehndee.’ To make the hedge sow the seed in a nursery, 
pickout the, plants when 3 or 4 inches high and plants them in a double row 6 
inches to a foot apart. They should have plenty of water when young, and 
not be over-clipped until over 4 feet in height. They may fiea be treated like 
Mehndee and trimmed to shape.” 

8. —Seed of Linmna eoeeinea ,—from H. W. King, Esq.' 

Mr. King is doubtful whether this creeper will grow in the climate of Calcutta, 
but the seed he sends being gbthered from an acclimatized plant raised at Ranchee 
in Ch6ta Nagpore, may possibly come to something. “ It is a pretty creeper” 
—adds Mr. King—“ but will not stand the sun like most of the passion-flower 
tribe; the flowers do not last long, but it id worth growing.” 

Mr. Scott, Curator of the Botanic Garden, says he raised this plqnt repeatedly 
from imported seed, but never succeeded in keeping any of the seedlings over the 
hot season. He hopes, however, for better success from mlimatised seed. 

9. —A small collection of seeds of ornamental trees,—from Mr. George BarUett. 

10. —A few kinds of seeds of ornamental trecs|—from the Maharajah of 
Burdwan, 
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11. —Seeds of Bnnmna from A. Couijott, E^-. 

12. —A sample of Indian fiubber from Gooch Debar,—from Col. J. 0. flanghton. 

Colonel Houghton lends this caonlchouc with the view of ascertaining wheCier 

it is marketable and its probable value in Calcutta. Mr. Linsie of Messrs. Lewis 
Bailey & Co., values it at from Es. 45 to 50 per bazar maund, it being of 
the first quality.—" So fine a grade is rarely seen in the bazar, and 1 have no 
doubt that a lot similar to sample would meet with ready sale.” 

Australian Firl» Sreds. 

Submitted a useful report, dated 2nJ May, from Mr. F. Halsey, of TJmritsnr, on 
the Australian Field Seeds received by uim from the Society in October last. 
Sue Currespondence md Seleetiom (It would be very desirablti’S other recipients 
would* follow Mr. Halsey’s example. Eveiy applicant for those Australian field 
seed received a similar printed list, with a request to favor the Society with an 
impartial report on tbo result of their sowings, and as to the kind best, qdapted 
for cultivation in their respective districts.) 

ImVUOVBMENT OP SeED*BY %ELE0TI0S. . 

Read a communication from Mr. J. 6. Robertson, Assistant Settlement Officer, 
dated Meerut, 16th May, on the above subject, and submitted the specimen of 
wheat therein referred to. See Cormpotuhnee and SeUetkm. 

Suuokstiom roB the iNTBonccTioif op Fbuix Tubes with obnamektal 
iitossoMs INTO Flower Gardens. , 

The Secretary submitted a letter from Mr. Henry Cope, dated from Tours in 
France, on the culture of haudsomo flowering fruit trees. See Comspondenee 
mid Selecdoti, 

Floral Notes. 

• m 

Extracts from several letters regarding ornamental plants were next read ;— 

Mr. Grote writing from London, 24lh March, observes,—“ AVe had some good 
Orchids at the K||3ington Show last week. Vanda cartUeseeiis from Burmah , 
will be a great favorite. Some of the prettiest accession to mr Orchid collections 
have como from Burmah * * • * Schiller’s Phalisnopsis has been prominent 
at our late exhibitions. One of our common Cadogynes too was in great show 
at the last, C. crieMa-, tlio yellow variety of DendMun Farmneii is a Inagni- 
ficent thing.” 

Dr. Thomas Anderson, in a letter dated London I5th April, remarks:— ^ 

“ 1 wont to one of the Uorticulturdl Society’s oxhibifSons* a day or two ago. 

1 was much pleased with the magnificent show of Aealeas and Medodeudrms, 
The orchids were good but (here,were not many «f them. Among Asiatic 
ones, which we sec oftenest in Calcutta, were a splendid block of Bcudrohitm 
JenbintU, Fhalanopsh SehiUeriana with a panicle of flowers about 4 fefct long and 
covered wi^ bloom i some Ary fine CypripeeKum, and a good^show of Dendrobittm 
Hobile. All Ijtcsc plants though well grown had flowers iar inferior in colour to 



xxviii 


Proceedings of th Soeieiy. • 

what wc see ia Calcutta. There is a great rage for palms for dccoraling tables 
aud rooms. None .arc prettier than young Calami, Livislonas and Ohamasrops, and 
our dinner tables in Calcutta, and draiviug-rooms too, might’ often be graced by a 
few pots of such palms.” 

Mr. Samuel Jennings, writing from Allahabad, 29th April, observes;— 

“ You remember how 1 used to bo plagued with the attacks of crickets and 
cockroaches on my Orchids. Nothing of the kind has happened here—every 
flower duly opens, and every root is perfect and uninjured. 1 have adopted a new 
method of mounting the smaller orchids, which ia a vast improvement on our 
old clumsy fashion of attaching them to hugh blocks of mongowood. 1 use 
teak-wood board'Hoout 18-inch by 9 and \ of an inch thick, the plant is attached 
to the centre of the board—protected with moss, by copper wire and tacks in 
the usual way; the whole concern is light and neat, and hangs close against n 
wall liko^a picture, and the root seems to adhere quite closely to the smooth 
surface. A great advantage of this plan is, that there is no danger of injury by 
white ants. I have I'Mciiopsis, Pciidroics, and O'ruies mounted in this manner, 
which, when in flower, make pretty drawing-room ornaments, weighing not more 
than a iew ounces. 

“ I have now Moss grown in the same manner, but on largo planks, 5 to C feet 
long, covered with hill fern and sm.all orchids, &c. &c., hi perfect health, the Moss 
itself growing as it never grows in Calcutta. 

“Amongst the novelties I have at present arc throe beautiful Begonias. 

1. Begonia Bolivienie, a new variety, with a delicate narrow shining leaf, 
the flowers are brilliant scarlet, something in the way of a fuschia of largo size. 

It is a splendid plant. 

2. Begonia “ Princess Charlotte,” a very fine variety of Begonia Rex, leaves 
large and hairy, under side green with prominent red veins, upper surface bands of 
chocolate and silver. 

3. Begonia “Mr. Stuart Low,” a pretty variety with a roundish leaf, French 
grey spotted thickly with white. 

“ Some of the blush Geraniums arc also very beautiful and vastly admired’ 
but I fear they will not live, though now in fine condition, the newer leaves .arc 
already turning yellow, though no rol yet apparent. 1 have applied powdered 
sulphur. What would you do to save them ? 

“ Of Roses I have managed to save a few new varieties, “ Miss Ingram,” “Duke 
of Edinburgh,” “Baroness Rothschild,” and “ Clothildo Holland.” One or two 
Orchids have flowered which were new to mo. Bendrobitim eiurneum, with a pure 
wasy white flower, crisp l-p with a bright scqrlct stain down the centre; a very 
lovejy Flmleenopsis ia the way of “ rosea ” but I think larger pink sepals and 
petals, criiqson lip with a slight blush stain upon it, and Oneidiim gntiatnm, a 
very good species with a greenish flower spotted with red. I do nr^t know if 
you ate acquainted with it. Another plant I might umne which I never could 
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kco]) in Calcutta, ia hero in most vigorous condition^ I mean Pkione tnaeulala a 
native of very high hills and a cold pure air. 

“ 1 have also suodcoded in raising from seed two new Australian Casurinaa 
several Acacias, Gums, &&, Swansonia, a creeper now in flower, and the splendid 
Cliant/m Dampieri, which Mr. Warwick of Cawnporo has flowered. It failed 
with me.” 

Tho Secretary stated that Mr. Scott, Curator of the Bpyol Botdnie Garden, 
had obliged him with tho following remarks in respect to Mr. Jennings’ letter 

“ 1 am glad to see Uiat Mr. Jennings is managing bis orchids and other things 
so well. I hope it may be a permanent . access: though I much fear its being so 
with such things os moss, and the little Uny hill ferns whicl^^iaw amongst it. I 
lutve often had these in flno order from tho hills in tho cold weather, and they 
were all that could be desired until tho hot season, when nearly one and all wont 
oil'. The mode which ho adopts for orchids is that practised generally by,!^uropcan 
.Nurserymen, and of course looks much neater than that in vogue here. 
'The Bojonim arc I belicvo new to India, {to doubt it is tho heat alone ^^hieh 
is causing 'the discolouring of his geranium leaves, and for Which of course 
iipplications of sulphur will do notljiiig. only hope is in cooler quarters; they 
should also bo watered sparingly, mqpcly enough to keep their leaves from 
‘ flagging,’ ixciting the least possible growth. I do not think tlio Oneitlium gttKalm 
has yet been flowered in Calcutta. Dendrolium chtrnmm has. I have Pkione 
widCMlate and other species even now in fair order, but I amhy no means sure of 
so keeping them until next cold weather. Just now they are manageable, the 
high temperature with the saturated atmosphere of the rains is the trying time for 
them here.” 

Mr. It. W. King of Sanchi (Chota Nagporo) reports Urat ho has succeeded most 
satisfactorily in raising double PorUdaeas this is tho socoq^ season of 
growing tho double Ones, and I think them so much more beautiful tlian tho 
single, that 1 shall never grow the latter again. 1 will save some seed fur you.” 

MiSCtXLANBOUS CojDtralCATIONS. 

• 

1. —From Secretary, Government of Bengal, enclosing copy of letter from 
Officiating Superintendent, Eoyal Botanic Gordehs, with a f(iw small Samples 
of Cotton collected in tho small experimental cultivation being carried oat in 
the Garden. 

2. —From tho same, conveying the thanks of tho Licult-Gcwernor for tho eggs 
of Bombys taetor, forwarded to tho Acclimatization Society of Now South 
Wales, Sydney. 

3. —From U. Eivctt-Caruac, Esq., Cotton Commissioner, requesting, with 
reference to his previous applicatiou, submitted at the last Meeting, that the seeds 
may be %wacded to the Assistant Cotton Gommissiouvrs at Akola, Oomraoltcc, 
and Uingimghat. —Complied with. 
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4.—From the Secretary, (hipe of Good Hope Agric^turat Society, roturoing 
(hanks for Fart 4, Yol. 1 {Ncv Series} of the Socie^’s Journal, lir. Holding 
writes as follows' 

“I hope, that my last letter pet Steamer “ChUtem,” together with the samplce 
of Cape silk, will hare intimated our anxiety to acknowledge your kind efforts 
to meet out wishes respecting Silk, &c. The lady to whom 1 then alluded as 
having been sent to Europe by the Government to acquire the art of reeling has 
just returned with certificates of her proficiency in all branches of sericiculturo, 
and as soon I can procure some skeins of silk reeled by the new machinery which 
she has brought with her they shall be forwarded by tho earliest opportunity to 
Calcutta. Aeoept^aii best thanks for vol. I part IV, (New Series) which is a most 
interesting addition to the other volumes, that have proved in many instances 
most valuable as works of reference on certain subjects in connection with now 
industrid,products. We have had, I am happy to add, no sickness this year 
amongst the worms from European seed; and should we bo fortunate enough to 
receive a favorable report of the eggs which wero sent to the Europeanr market in 
February, we shall probably be able to establish a new branch of industry and 
one far more remunerative to the colonists than the cxiwrtation of cither cocoons, 
or silk in skeins.” (Mr. Holding’s previous letter and report on samples of silk 
were submitted at the Monthly Meeting in February last.) 

5. —From Mr. Geo. Bartlett, conveying hk acknowledgments for his election as 
an Associate Member'of tho Society. 

6. —From Lieut. J. F. Pogson, returning thanks for his election as a Correspond¬ 
ing Member. Mr. Pogson also offers a few remarks in reference to the impor¬ 
tant subject of food for cattle 

“The question of Cattle fodder has engaged my attention for some time- 
From Government elephants td plough cattle, starvation seems to be the order of 
the day, and it appears to me that unless some new kind of fodder is introduced, 
things will go from bad to worse. If I may believe all I hear, tho ‘ Bromus 
Bchraderi ’ or ‘ Australian Prairie Grass,’ is just the thing suited for India. It 
grows to 3 feet in height and more, and would be first „rato catUo food and 
elephant fodder, and as the heavy mortality amongst Government elephants is 
ascribedrto want of quantum suff of proper green Ibod, the introduction of this 
grass would perhaps put an end to it. 

“Tho Society could get the seed direct from Australia at a cheap rate, though 
3S lbs!' per acre seems a let to sow. • 

“I should also like to see summer and winter Tares tried in this country. 
That the Tare was cultivated in the Holy Land, even during the time of our 
Lord and Saviour, is proved by Holy Writ. But tho Taro has not travelled 
towards Indja, and perhaps has died out in Palestine. Bo that as it may, tho 
fhture wants of India include food for Cattlp, and modc.'u science tells us that it 
is much cheaper to grow cattle food than to trust to Providence to providq a 
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gratnitoos supply. Bendes tlug, the day ia coming wjien every acre of good land 
vill be made to produce its full value, and the sooner the lazy and apathetio men 
of the county learn that cattle have their ‘ BighU ’ as veil as their proprietors 
the bettor.” 

The “Prairie Qrastf’ uid Tare referred to by Mr. Pogson have been imported 
for the last iot 5 years by the Society with the collection of Australian field 
seeds, and widely distributed over the country. (See Mr. Halsey’s report, anU.) 

7. —Prom Messrs. Vilmorin, Andrieux & Co., of Paris, intimating the dispatch 
from Bordeaux per Imperatriee MgSnie of ilie consignment of seeds—vegetable 
and flower—ordered by the Socioty. 

8. —Prom Mesei-s. D. landrelh and Son of Philadelphia, Shading invoice of 
seeds which they are about forwarding via Liverpool, in virtue of the Society s 
order. 

For the above communications and contributions the best thank of the Society 
were accorded. 


Thursday, the %ith of Jum, 1870. 

• J. A. OKAwroED, Esa., Peesidbnt, i« the Chair, 

The Proceedings of the last General Meeting were read and confirmed. 

The following gentlemen were elected Members:— 

lalla Lushminarian, Captain J. H. WillonghbyOsborne, Messrs. B. B. 
Pringle, Ii. Ward, Eobert Roberts, and Meor Shahamut Alii Khan Bahadoor. 

The names of the following gentlemen were submitted as candidates for 

election' 

Colonel S. Becher, Commanding troops at Delhi,—proposed by Mr. Andrew 

Stirling, seconded by Mr. Pigott. 

Dr. R. A. Barker, Civil Surgeon, Serampore,—proposed by Mr. B. J. Yat^ . 
seconded by the Secretary. 

D. W. Campbell, Esq., Locomotive Superintendent, E. I. Railway, Jamal- 
pore,—^proposed by Mr. AUan Stokes, seconded by Mr. H. Carrick. 

D. G. Herklots, Esq., Agriculturist,—proposed By Colonel B. H. C. Wintle, 
seconded by the Secretary. 

Baboo Punchanana Mittra, Calcutta,—proposed by Baboo Protap Chunder 
Ghoso, seconded by Baboo P. C. Mittrk. 

Manager of Eaj Shewhur, Tirhoot,—proposed by the Secretary, seconded by 

Mr. Crawford. f • 

Mr. J. A. Gregory, Calcutta,— proposed by Baboo P. C. Mittra, seconded 

by Baboo P. C. Ghose. * 

Dr. Hoyard, Civil Sur^ion, Oomraottee,—proposed by Major W. Nembhard, 
seconded by the Secretary. 
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Wni. Bull, Esq., Beaidqnt Engineer, Ondo Railway Company, Lucknow,— 
proposed by Mr. 0. Chambera, seconded by Mr. II, Carrick. 

F. S. M. Rioch, Esq., Rosekandy, Oaebar,—proposed by Mr. B. D. Colvin, 
seconded by the President. 

President, Municipal Committee, AUyghur,—proposed by the Secretary, second¬ 
ed by the President. 

n. Robarts, Esq., Indigo Planter, Belloh, AUyghur,—proposed by Mr. J. 
Gordon, seconded by Sir John Wemyss, Bart. 

8. Croswcll, Esq., Calcutta,—proposed by Mr. M. Ilcuderson, seconded by 
Mr. W. Pigott 

E. Buck, Esq.f'fis,, Furruckabad,—proposed * by the Secretary, secondqd by 
Mr. Crawford. 

Sgoined —P. S. Growso, Esq., as., Muttra. 

The following contributions were announced;— 

1. —How to dcvclopc productive industry in India and the East; by P. 11. 
Cola,T-from the Author. ' 

2, —Report of the Bombay Chamber of Commerce for 1808-69,—from the 

Chamber. ’ 

8.—India as a source of Colton suppiy; by Isaac Watts, Sceretaty, Cotton 
Supply Association,—from the Author. 

4.—Records of the Geological Survey of India, Part 2, Vol, iii., May 1870,— 
from Or. Oldham. 

6.—Ditto, Parta 1 & 2, Vol, iii.,—from Government of Bengal. 

6. —Journal of the Asiatic Society of Bengal, Part 2, No. 2, 1870,—from 
the Society. 

7. —Se'.'d of the Black,Opium Poppy,—from Dr, J. D. Hooker. 

8. —A smdl sample of wheat,—from Mr. J. A. Stunner. 

9. —A sample of raw flax from Purncah,—from Mr. P. Burke. 

10. —A small sample of Nankin raw Cotton, and Cloth made therefrom at 
the Central Jail at Nagpore,—from Dr, John Brake, Inspector-General of Jails, 
C.P. 

11. —Gum of the ‘‘ Coortah ” tree of Caehar,—from Mr, C. Brownlow. 

« o 

Wheat. 

The Secretary announced that ho had distributed the small quantity of 
the fine whc.at, raised at Meerut by Mr. J. O. Robertson, presented at the last 
Meeting, to Messrs. Bridgman (Goruckpore), Sturmer (GhaEoepore), Halsey (Umrit- 
sur), Jennings (Allahabad), Capt. Farquhar (Poosa, Stud) and Colonel Wintlo 
(Dum-Dum), who had all promised to give it tlcir best attention, and report the 
result in due course. Mr. Bridgman, who has for many years been much inter¬ 
ested in thd introduction of good descriptions of cereals and grasses, writes as 
follows on the subject , of the above mentionbd grain and on wheat genet ally 

" I have to thank you for your obliging letter of the 28th May, and the 
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report which accompanied it. I ehall be very glad to have a small qnantity of 
Mr. Kobertson's wheat seed to experiment with. As his fine seed has been 
produced by very high cultivation, I rather fear that on being submitted to 
ordinary cultivation it will revert at once to ordinary seed. The thing which 
it is desirable to discover is, it appears to me, a variety of country wheat, the 
accidental product of nature, of which the qualities shall excel those of ordinary 
wheat, especially in abundance of produce. With that view, at harvest time in 
the spring, I sent notice to my tenants to bring to me all the ears they could 
select when reaping their wheat, of which the length, exclusive of the beard, 
sliould bo 5 fingers or inches. For such ^ars I paid them hal^ a pice each, and 
for ears of G fingers (4i inches) I'offered them 2 pice each. I Sbtained but few of 
the latter, but of the former I have got a goodly quantity. I propose to sow 
them both separately in my own ground next season; and from each I have 
selected the largest grains to be sown apart from the rest. 1 do not prpppse to 
subject them to exceptional cultivation, because I think that might lead to fallacious 
results, and dbfeat the object I have in view. .It is, of course, of much importafico 
to prove to ndtive agriculturists the pecuniary benefits of high and 'careful culti¬ 
vation. This Mr. Eobortson’s experiment ^oes very fully. But in this part of 
the country the iutroduction of an improved system of cultivation would be a slow 
process if atvbiidcd by much additional labour. They are better satisfied with 
a .small crop produced by little labour, than a large one which costa them much 
trouble. There arc occasional exceptions, however, to this Ijharaeter, through 
whom an improved system may be gradually introduced, and I shall not lose sight 
of tho result of Mr. Eobertson's experiment. To give, however, seven waterings 
to a wheat crop, would not ho practicable on a large scale to any cultivator, 
however enterprising and industrious he might be.’’ ^ 

Mr. A. J. Sturmor (writing from Ghaseeporo) acbio'Srledging the^ receipt of 
Mr. Eobertson’s wheat, takes tho opportunity of sending a small sample of 
wheat raised from Australian stock, supplied him by the Society three years ago. 
“ The first year”—observes Mr. Stunner—“the produce did not oomo up to the 
seed sown; tho second year rust attacked it; the third year (last) I got about 
8 maunds to the bcegah. If you would like any for distribution, I shall with 
pleasure send the Society a maund or two. What do you thiidc the price of 
such wheat would be in Calcutta ? ” 

Baboo Peary Chand Mitlra said that this wheat is a good description 
similar, but superior, to “ Boodcea,” though rather small indhe groin, value rupees 
3-4 per maund, or perhaps a little mote if equal to sample, 

BaAzfioiAN Grass. 

The Secretary mentioned that although he had distributed the Brazilian grass 
seed {Panicu^ spectabik) received from Bi. Hooker in December lost, to upwards 
of fiitappUcauts, the demand had been so much greater than the supply that he 
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had bven obliged to solicit Jhat gentleman’s kind oiBces for a (Urtber ^antity. 
Amongst others who had applied, were the Collector of Kandeish for the Model 
Farm at that station, and Major Woodcock, in charge of the Ooremment Garden 
at Lingsoogur, in the Deccan, who both required large quantities. Mr. Bridgman 
reports that he has two plants now raised; “I may therefore hope that more 
will grow when the remaining seeds are sown at the beginning of the rains; but 
these two will, I trust, be sufficient to secure to me this valuable plant.” The 
Secretary added that if those who succeeded in raising this grass would remember 
to send seed to the Society in due course we should soon be independent of any 
fhrther importations, and a most valuable grass be thus generally introduced 
throughout Ii\di£ ' , 

GVM 0? THE “ COOKTAK ” TbEE OF CaCHAB. 

. The ^Secretary nest read the following letter from Mr. Charles Brownlow 
of Cachar in respect to the above Gum:— 

** I have just forwarded q larger sample of the gum of the “ Coortah,” 
SaptUteea. This tree is called by the Calcutta coolies here the Jungly Mhowab. 
The flowers are smaller and not so fleshy, nor so sweet as its cultivated congener, 
but they are pleasant to the taste and ^ would probably yield spirits if distilled. 
My particular object in sending the sample of gum is to ascertain its probable 
value for telegraph cable and other purposes, and I hope the quantity will prove 
sufficient for espetiment. A sample I sent you a couple of years ago (in June 
1866), was altogether too small for the purpose. 

I am well assured that if this gum fetches anything like the price of Gutta 
Percha, the quantity tho district could produce would be very much greater than 
that of India Rubber, because tho tree occurs in large numbers (very much larger 
than Indi| Rubber) in ^1 virgin forest lands. 

“ The mode of tapping is somewhat different: the gum does not consolidate 
into leaves on issuing as the India Rubber, and Bamboo joints must therefore be 
placed under the grooves cut in the bark ; these gradually fill and are emptied into 
a larger vessel, the milk is then boiled or else dried in th^ sun to a proper consis* 
tency. Coortah timber figures largely in the local timber market; it is a second-rate 
wood; with a pink or red heart, and white sap wood, which soon rots out of doom 
and on the ground.” 

It was agreed to send this gum to Dr. Forbes Watson of tho India Museum 
for report on its quali^ and applicability* for purposes for which Gutta Fercha and 
Caoutchouc are employed. 

, Flax. 

<. 

Mr. F. Burke of Fameah in forwarding the sampls of raw flax refened to 
under tke head of contributions, writes regarding it as follows 

“ My object in sending the fibre is 4o aseertaid its market vaVie, and if it 
would find sale in Calcutta. 
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**At present linseed is grovn for the seed alone,^and the italics from vliieli 
the fibre is extracted is bnmed or thrown away; if dl this waste could be turned 
into fibre for the English market at rates sufficient to pay for its extraction, and 
the trouble of collecting and investing money, it would be so much money 
added to the resources of the district, as well as affording profitable occupatian 
to hands that are not now used in field-labour; and all this without any extra 
outlay in cultivating the linseed, for the seed pays for the expense of cultivating 
as well as leaving a smalltprofit.” 

Ur. W. Stalkart remarked that though short in length this flax is of good 
strength, and would be very serviceable for lanvas making, and if kept up. to 
quality in large quantity would bk worth Ss. 8 a maund. * - ^ 

Cotton. 

The next subject that came under consideration was the sample ,of taw 
Nankin Cotton, and cloth made from it in the Nagpore Central Jail. Dr. Brake 
states, he believes the seed was originally obt||ine4 from the Society, and nbw 
the whole process from sowing the seed to making garments from the doth is 
conducted within the jail-walls. "At present” (adds Or. Brake) "the demand 
for Nankin cloth exceeds the supply, hut { am having a large stock of land in cmd 
near the jail* sown, and have forwarded a small quantity of seed to Fuch- 
murree, a hill-station in these provinces, now under trial as a Sanatarium.” 

' ■ This cotton is of good quality, and the cloth was admired by the Members 
present for its great strength. Dr. Brake was requested to send a larger piece 
for a fair examination and report. 

In connection with the above, the Secretary read the following extract of 
a letter from Mr. Burko:— -. ^ 

" Some years ago I addressed you on the subject of ?otton cultivation, and 
have ever since inado trials directly or indirectly, as well as observations on 
the subject, with tho same result-Hiw., the plant grows luxuriantly, gives a 
very heavy yield of good Cotton (2 to 300 pods to a plant), but nearly all tho 
pods were destroyed by % small caterpillar. 1 bad the diseased pods battled up, 
and ascertained the kind of pest we had to deal with, but could hit on no remedy. 

"l.am going to make another trial this year oif iong'Slaplejjl acclinuttized 
seed procured in the district.” 

CcMUEP. OP POTATOS IN FUKEUCKABAD. 

• • • 

Mr. Buck, Settlement Officer at Furruckabad, expresses a wish fw any infort 
mation on the following subject, and will be obliged to ayy member of the Society 
who can give it 

“ Fotatos are exUmvdy grown in the vicinity of Furruckabad. Thp ground 
is loaded with the coarsest manure, ofteq the produce of latrines. The amonn- 
per acre is olfteu from 300 to 100 bullock-loads. Fotatos, art grown every other 
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year with tobacco and ‘oiukka’ intemning. The result is that of late yean 
the potatos hare deteriorated and (in consequence probably of OTcr-manuring) 
are universally diseased, deficient in flavour, and appear wanring in starch. 
Would not bone-manure be beneficial ? If so, in what way should it be prepared. 
The cultivators who grow potatos arc generally Kachief, the most intelligent 
and painstaking class in the North-West, who would spare neither labour not 
expense if they could profit thereby ; as it is, they ii-eqaently spend as much as 
20 rupees per acre for manure alone. Some of them have tried Saltpetre and 
Indigo seed in addition to the coarser manure, and the former has certainly been a 
partial success. Any information on the subject will be acceptable as to the pro¬ 
per treatment of the soil for potatos." 

Sulk. 

In .his communication on the subject of Cotton, Mr, Burke offers the follow¬ 
ing remarks as to the cultivation of Silk in Fumeah:— 

“.dbout 6 years ago I made f trial on Silk. I imported diseased worms 
from Maldah,* the fly crysalis was brought in the silk cocoon. IhaSl the worms 
fed on uncultivated mulberry of all k'lds, as I had no mulberry cultivation from 
March until June. The cocoons increased 2S per cent, in weight I cut the 
worms out of 100 of the imported cocoons, and the same number out of the 
acclimated cocoons, and found the last to have increased in weight; but during 
the tains, for want of proper food, they fell off to the original weight, but 
improved with the dry season. As it rained very heavily and incessantly 
during that season, and the supply of food was very precarious, many of the 
worms died, but the greater portion recovered on the weather clearing up. The 
fly, which was imported with the silk-worm from Malda, attacked the worm 
in its 3rd or 4th generation, and destroyed a good many worms; but I had the 
diseased worms bottled up, and discovered the kind of fly which caused so 
much damage. Aremedy was easily devised by throwing a cover over the worms 
that would keep out the fly; but as I had no plantation of mulberry trees, I had 
to abandon the experiment with the intention of resuming it os soon as I could 
get up a small plantation. 

“ The whole of this district is perfectly well-adapted to tho rearing of the 
silk-worm. The mulberry grows without care, and the worm thrives as well 
as in the neighbouring district of M.-ilda. It only requires a little money 
and a supply of good mulberry, with a hdteh of good cocoons. 

“Any information, &c., required about this part of the country will bo 
given, and I would not mind helping to^tart a si'k fiictory, or join in one if 
necessary, if the necessary plants or seeds could be secured.” 

In comcction with the above tho Secretary submitted two letters from Dr, 
Bennett, Honorary Secretary of tho Aoelimatixation Society of N. .B. Wales at 
Sydney. The first acknowledging the safe receipt of eggs of the annual 
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silkworm (“Boro fooloo”) Bmiyx teglor, and promising to communicate further 
particulars by au early opportunity; and the second, in respect to the case of eggs 
and cocoons of the'Eriaor castor-oil mik-worm {Attaeut RitinCj which were 
despatched about four months ago. This second has unfortunately proved a failure) 
as shewn by the following extract of Dr. Bennett's letter 

“Yourfavor,dated 11th February, advising us of the despatch of the package 
of castor-oil silk-worms, arrived in due course, together with the case itself. 

“ We think you have exercised excellent precaution in adopting the two 
methods of packing, and that it is vei^ probable we may yet effect the introduc¬ 
tion of this most desirable species of silk -worms in the present instance. We 
have not been so fortunate as to have any success. Upon landing, the box 
was found to have been roughly used—so roughly that the soil in the Wardian 
case had been turned over, covering the ova and burying most of the cocoons in 
one part. The young ricinous plants had manifestly been dead not less than three 
weeks and the glass broken. In the other compartment everything was firm, 
except that the lines attaching the cocoons fo tlpj cylinder were loose, and the 
strings adnft. The cocoons must have been good, for ail . but three had 
emorged, including all in both compartments, and probably some had been alive 
until within quite a few days of arrival, * • • 

“ Upon Consultation we can discover no reason why we should not succeed, 
and this Society trust you will continue us your most valuable assistance 
this season, for according to Mr. Brady’s opinion the period ‘at which this letter 
should reach you, and for some weeks after, would bo most propitious for despatch, 
and the immediately succeeding time the best for this particular worm to arrive 
in this hemisphere. We should, therefore, feel greatly obliged if youwiU afford 
us your valuable co-operation, and repeat the experiment as soon as practicable. 

«We have ofllcial despatches from your Govhmmlit this momen! to hand, 
to wtich we will reply by next mail; in the meanwhile we beg you to accept our 
best thanks for yoiir kind attention." 

Thb Poisonous Pkopekiibs or AsuKOBrenA. OvAuirowi. 

The Secretary next drew the attention of the Meeting to a paper by Dr. 
Cleghom, published in the Society’s Journal, Vol 14, on the poi8onou| proper¬ 
ties of certain species of Andromeda, more especially in respect to A. owdifolut, 
so common in our Himalayan stations; and to another paper from Mr. Landclls, 
in Vol. T, New Series, on the agricultural capabilitiqp o^ tlie Hazara oountry. 
Inthis'communication, Mr. landoUs refers to the mortality amongst goats and 
sheep in that locality caused bv eating of a particular shrub. Mr, Landella 
submitted the leaves of this plant to the Society, which he (the Secretary) not 
being able to get identified here, had forwarded by a recent mail to Mr. Grote for 
submission to Dr. J. L.*Stewart (q) present in England), who had explored the 
flora of Hazara and Khagan, and published an interesting paper thereon in the 
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Society’s JoumtI. Mr. Orote mentions in • recent letter that Or. Stewart had 
compared this specimen with harharium specimens at Kew, and pronounced them 
to belong to Aniromede eMUfolia, Xhe. foliage of the plant,' Dr. Stewart states, 
varies considerably. 

MlSCElJJlNXODS COHMIINICATIONS. 

The following lettters were also read 

1. —From J. Hiintw Blair, Esq., Honorary Secretary, Government Experi¬ 
mental Farm at Sydapet, Madras, enclosing a report by Mr. Bobertson, the 
Superintendent, on horse-gram (Eooltee) Dolichos miflorm, as a green fodder 
plant under dry cultivation. 

Mr. Blair was requested to favor the Society with a quantity of this Beaci for 
rial in Bengal. 

2. —From F. Halsey, Esq., Umritsur, in reference to Dodmm Burmamkna 
as a hedge* plant. The following is extract of Mr. Halsey's letter :— 

“ In the Proceedings of the Meeting of the Society of 19th May, .1 observe 
some remarks made by Mr. Jennings with reference to the Dodoma (not diem) 
but Surmanniam. Although the treatment recommended by Mr. Jennings will 
answer, yet it is far preferable to sow the seed where it is to remain, as the plant 
has a longer tap root than any other plant 1 have ever seen. It is found in 
its wild state in the Salt Range in the Punjab, and is universally used here to 
make hedges, and I can assure you there is no better or more beautiful plant in 
existence for the purpose. This tap-root I have spoken about I am afraid will 
prevent its introduction to Calcutta and Lower Bengal, unless it were sown upon a 
bank. It should be surrounded and watered, so that it may bo up before the 
heavy rains fall. It will then grow with great rapidity. 

“I have'plenty of seed # eshly gathered which I can send you; but perhaps a 
trial had better be made with what you have got from Mr. Jennings, and shot^d it 
succeed I can collect for you any amount you may want next year. It must not 
to soten in a low place." 

The Secretary mentioned that so great had been the demand for this Dodumma 
seed, that he had requested Mr. Halsey to send some of his recently gathered 
stock. 

<1 

3. —From T. M. Kirkwood, Esq., Canal Revenue Supdt., Bengal, submitting 
for perusal a memo, on cocoanut cultivation on the Orissa Canal, and requesting 
the favor of any suggestions that may occur.—Complied with. 

4. —From the Secretary, Chief Commissioner, Mysore, asking for information 
in respect to the best description of foreign grasses for introduction into that 
province as forage for cattle. 

5. —From the same, tendering the thanks of the Chief Commissioner for the 
information afforded, and requesting to be furnished with such of the seeds of 
foreign grasses as can be supplied. 
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—From the Commltaioner, Nagpore Division, applying for Rheea plants fur 
the garden of the Kagpore Society. 

The Secretary st&ted he had given the same reply to this as to numerous 
previous applications for Bheea plants, to the eifeot that since the resumption by 
the Govt, of Bengal of the Society’s garden, they had not been in a position do 
meet this or other constant applications for useful plants. 

7.—From T. D. Forsyth, Esq., Sealkote, applying for seeds for'distribuUon 
in his approaching visit to Yarkand and Eashgan. “Having been ordered by 
the Viceroy,” writes Mr. Forsyth, “ to pay a visit to Yarkand and Eashgan, and 
to endeavour to open out friendly communication between th$people of Eastern 
Turkestan and Hindostan, I think advantage should be taken of the opportunity 
to introduce our European seeds of all kinds, into those countries, and in return 
1 propose to bring back samples of the cereals and vegetables, fruit, &o., from 
here. , , 

“I have seen at Leh in Ladakh some wheat brought from Yarkand, and it was 
equal to th'e finest flour imported from Europe. • Yarkand is said to be famqus foe 
its fruit. 

“ Will you kindly send me a parcel of seed, as much as you can spare, and 
I will distribute them in Yarkand aijd send your Society as large a parcel of 
Eastern Turkestan products as I can collect.” 

The Secretary intimated he had at once forwarded to Mr. Forsyth such seeds 
as were then available, with the promise of sending larger quantities os soon as the 
Society’s new supplies are received. 

For the above contributions and communications the best thanks of the Society 
were accorded. 


TTednesday the 20(A July 1870. 

J. A. Ckawfokd, Esq., President, in the Chair, 

The Proceedings ofdhe last Meeting were read and confirmed. 

The following gentlemen were elected Members 

Col. S. Becher, Dr. E. A. Barker, Messrs. D. W. Campbell, D. G. Kerklotts, 
J. A. Gregory, Baboo Funchanund Mittra j Manager of Eaj Shewnr, Tirhoot; 
Dr. Howard, Messrs. W. Bull, F. S. M. Eiach, H. Bobarts, S. Creswell, £.^Buck, 
and President, Municipal Committee,’ Allyghur. 

The names of the following gentlemen were submitted as candidates or 

election, • 

Walter A. Byrne, Esq., Opium Department, Ghazeepore,--proposed by Mr^ 
C. F. Wintle, seconded by the Secretary. • 

J. A.. Brown, Esq., S&perintendeat of Boads, Caehar,—proposed by Mr. Geo. 
Grace, seconded by the Secretary. 
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3, G. Camonins, Esq., Telegraph Master, Cachar,—proposed by Mr. Grace, 
seconded by the Secretary. 

J. C. Bobertson, Esq,, C.8., Allahabad,—proposed by Mr. b. Jennings, seconded 
by the Hon’ble C. A. Turner.. 

• G. Adams, Esq., c.8., Eirwee,—proposed by the Secretary, seconded by the 
President. 

Markham Buskin, Esq., Seripoto Factory, Cbuptah,—proposed by Mr. E. 0. 
Buskin, seconded by the Secretary. 

Secretary, Local Committee, Chanda,—proposed by the Secretary, seconded by 
Mr. 'W'. Stalkartt, • 

H. H. the Maharajah of Bettiah,—proposed Mr. T. M. Gibbon, seconded 
by the Secretary. 

Baboo Ilarrcudhur Eishore Singj Bahadoor, Bettiah,—proposed by Mr. Gibbon 

• seconded by the Secretary. 

A. Christian, Esq., Futterghat Factory, Madhcypooru, Bhaugulporc,—proposed 
by thq Secretary, seconded by the Frosiduut. 

D. C. flalke'tt. Esq., c.s., Mozuiferuugger,—proposed by Mr. R. 'H. Smith, 
seconded by the Secretary. . 

Capt. Holloway, 5th Irrgr. N. I. Nagqde,—proposed by the Rev. H. Corbyn, 
seconded by the Secretary. 

A. Strand, Esq., Stock Broker, Calcutta,—proposed by Mr. 8, F. Griffiths, 
seconded by Mr. J. Cf. Meugens. 

W. Trevor Law, Esq., Advocate, Moulmein,—proposed by the President, 
seconded by the Secretary. 

■W. A. Howe, Esq., c.s., Bulleah, Ghaseepore,—proposed by Mr. C. P. 
Wintle, seconded by the Secre'uuy. 

J. Pearl, OEsq., Tea Planter, Hebrooghur,—proposed by Mr. J. M. Wood, 
seconded by the Secretary. 

, G. B. T. Dalton, Esq., c.8., Monghyr,—proposed by Mr. G. ST. Barlow, 
seconded by the Secretary. 

Secretary, Municipal Committee, Jhung,- proposed by the Secretary, seconded 
by Mr. W. Stalkartt. 

Capt.‘W. L. Samuells, Assist. Commissioner, Chdta Nagpore,—proposed by 
Capt. R. G. Smyth, seconded by the Secretary. 

Ba^ Debendur Mullick, Calcutta,—proposed by Rajah Suttyanund Ghoaal, 
seconded by Baboo P. C. 'Ghose. 

Se-jtmed. —B. R. Landale, Esq., Bhojpore Factory, Doomraon—and R. 0. 
Stewart, Esq., Baneegunge.' , 

• The following contributions were announced 

I. —Administration Reports for 1863-69 for tho Punjab and its Depen¬ 
dencies; for the North Western Provinces', for the Madras and Bombay Presi¬ 
dencies, and for British Burmah,—from the Government of Bengal. 
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2—Jfonthljr Heports for tbe DeparteieBt of ^Agrioultun at Waahington, 
from Jaunary to April 1870i—from the Coiuul-Qeneral, United Statee of Ameriea> 
S.—A fear aeeds of’i^oata and Omtra, of fine Tarieties,-from Dr. T. Beaumont. 

4. Seeds of New Zealand Flax, and of the Tuseac grass,— from /ohn 
Thomson, Esq. 

5. —A small assortment of French Kne and other aeed%—from Dr. 0. F, 

Tonnerre. • 

A bag of the Wheat from the Ohaaeepore district referred- to in his 
communication read at the last Meeting,—from J. A. Stunner, Esq. 

7. —Stones of the wild Mango of Gachar,—from 0. Bro.wnlow, Esq. Mr. 
Broi^low is under the impressidh that these seeds might-ansifer for stocks, as they 
are very free growers, find, being small and light, they occupy little space. 
(A portion of these stones has been transferred to the Boyal Botanic Gardens.) 

8. —Seed of acclimatized Artichoke, and of Dodaneea Fnrmannuina,—from F. 
Halsey, Esq. 

Dr. Earlb of Eishnaghur remarks in reference to the doubt ezpressdd at 
the last Meeting by Mr. Halsey of the suitableness of the elimatc of Ben^ for 
thiii fine hedge-plant {Dodmaa) that it tbriqps beautifully at his station, and forms a 
very pretty hedge. “ About three ycai;p ago,”—Dr. Earle adds,—“one of the 
residents sowed some seed as an experiment, and it has succeeded admirably,” 

9. —A small supply of Hill Ginger roots,—-from Lieut. J. F. Pogson. 

The fallowing is extract of Mr. Pogson’s note regarding tUia ginger 

“ The ginger sent is common bazar ginger, price- 8 to 9 pice per seer. The 
new crop will not be harvested till October-November, and 1 will then send you 
picked specimens. The ginger plants should be watered once a week but not 
deluged. The subsoil should be porous. Wfi'gsi 12 to 14 seers for the rupee of 
green ginger in October, but it is cheaper elsewhereT The beat kind grows in 
the Subalhoo district. Like the grafted mangoe, this kind is not stringy, whilst 
the common sort is more or less stringy.” 

The Secretary mentioned he had transferred a portion of these tubers to Mr. 
Scott, Curator of the Boyal Botanic Gardens, who thus writes regarding them 
“ The roots of Ginger from lieut Pogson are very flue indeed. It is more 
pungent, I tiiiuk, than the kind we get here, also nfore flbry anj darker •colored: 
not unlike the inferior West Indian sorts, which are subjected to a bleaching 
process of exposure to the fume of chloride of lime or burning sulphur. Any 
light, rich soil suits ginger; in low, dhmp grounds the resits quickly rot.” * 

Hisis FOR THE snccESsrni. ChitivatioS of Htaoihths ahd 
othersBulbs in Calcuttji. 

Bead the following brief notes from Mr. Archibald Rogers, who has been sue* 
cessful in blooming some ^ the ornamental bulbous plants of Europe in his garden 

at Allypofe, near Calcutta* . 

*« The bulbs ought to reach this country by the middle of October, and should 
be at once planted in flower-pots fijled withamixtuAof leaf-mould, sand and 
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common garden earth. I ijiare on severtil occaaions had bulbs sent out from 
England by Parcel Post, in a loose bag; each bulb wrapped in a separate piece of 
waterproof cloth, and they have always arrived in perfect order. As soon as the 
first green shoots show themselves above ground, the flower-pots should be covered 
during the day with bell-glasses, or inverted lamp shades, having the aocfcol-cnds 
well corked, and should be kept during the day close to the north wall of tho 
house BO os to get no sun. After sunset the glasses should be removed, and the 
plants exposed to the dew and radiation until seven or eight o’clock on the 
following morning. If the flower shoot is slow in rising out of tho bulb after 
making its appearance, its growth may be accelerated by standing the pot a few 
inches deep in water. By the above means I have been very successful with 
hyacinths, and have got one tulip to flower; and the same treatment applies 
equally well to Narcissi and Jonquils.” 

Silk Cultivation in the Punjab. 

Submitted tho following rejoinder from Mr. Henry Cope to Capt. Hutton’s 
remarks which .were read at a recent Meeting of tho Society 

“ I have read Capt. Hutton’s remarks on my facta regarding silk cultivation 
in the Punjab, submitted to the Sleeting of your Society held on tho 23rd April 
last. I do not consider your Meetings as presenting a suitable arcni for argu¬ 
ments and counter-arguments in support of theories, and shall, therefore, not 
enter into any such in respect to those remarks. Nothing that Capt. Hutton can 
allege will shako the fact that silk has been successfully cultivated for more than 
twenty years in the GoordaspOor district; that the silk is of increasing mcrchant- 
ablo quality; that the produce has increased very materially of late years ; and that 
the practical Sericulturist, Ja^ur 'Hec, and his fellow-laborers in tho field, sco 
no reason for believing fuere is any deterioration in the worm or in the cocoon. 
That was in effect all 1 set forth, and that is all I still maintain, with the very 
reasonable corrollary that, if silk can be and is cultivated successfully at a mean 
distance of thirty miles from tho foot of the hills, that is t» Hus plains of tho 
Punjab adjacent to the hills, it can be similarly cultivated on localities still further 
teithin the line. So diflerent is the climate of Deenanuggur, for example, to that 
farther south and west, that all produce of its neighbourhood is known as the 
produce of the “ pahars,” Pa/utree, in the markets of TJmriteur. 

“ Capt. Hutton should not place any faith in “ reports ” when dealing with 
matters of this kind, ligthe experiment 1 alluded to as having yielded 1? per 
cent profit, I received no Government aid whatever; such aid was liberally grant¬ 
ed on former occasions, but on this I desired to test tho cultivation on its merits 
and suceeeded, but, as 1 said in my previous comm inicatiou, I considered tho 
success e.xce^tional. 

“ 1 cannot assert, but it is my well-founded belli that Jaffur Allec, and 
his follow-labourers do not on any occasion import fresh stocks of eggs from out¬ 
side, they ate satisfied with their own produce from year to year and it is not 
because J, years ago, then and even now practically a mere tyro, suggested that 



Proceedings of the Society. 


xliit 


oggs should bfl sent from Umritsur to the hills for hotter preaorvatioii, that the 
proved abaity of the Goordaspoor eggs to resist the effects of local ■ climate is 
to be impugned. That they* exist is beyond a doubt. It is a feet, which, no 
argument can upset, and which Capt. Hutton can at once verify by simply asking 
for information on the subject from any responsible party in Goordaspoor. 

"I have great respect for Capt. Hutton’s valuable contributions to the field 
of sorieultural knowledge, but I cannot allow that respect to blind ‘mo to the 
undoubted value of the facts I have set forth, and the correotness of which 1 
maintain.” 


Potato Goltdee at FoEBUCKABAn. 

• 

Bead the following remarks from Lieut. Pogson in reference to Mr. Buelf a 
communication submitted at tlio last Meeting 

“In your last Proceedings we have the second instance of the.&ilurs 
of a valuable crop from the effects of using a wrong manure,—I allude to the 
Furruckabad Potatos. The bones a.s manure uvll do no good, and the manure 
already ustvl is rich enough in nitrogen. The land is simply esihausted of its 
lime, and if 15 maunds of slaked lime or^chunam is applied to each acre, the 
soil will be restored to its proper staffs. But .is the seed potatos are diseas¬ 
ed, cither new seed must be introduced or else only sound eyes should be 
planted. These may or may not produce sound potatos, and if Daijeeling or 
Cliorra-Poonjce potatos of tlic crop of 1869 are procuraWo, it is far better 
to incur the expenses of purchasing them for seed in place of trusting to seed 
known to be diseased. The proper crop to follow the tobacco is either cabbage 
or cauliflower, and then peas, beans, or wheat. But until the soil is limed it 
cannot produce sugar-cane, beet or potatos; DlI[Whundred maunds o^ potatos 
contain 25 of solid matter, t.«. starch and gluten. This is ^prived from 
the carbon in the soil, and if this be exhausted night-soil cannot supply it, as, 
though rich in nitrogen,it is poor in lime and carbon. Bone manure is best adapted ^ 
to grain crops and grasses, and to all lands deficient in phosphates. 

“Night soil is rich ins phosphates, therefore to apply bones to land so manured 
is time and money thrown away. 

“ The method of making bone-manure is laid down in th^ first paft of my 
Manual, which Mr. Buck can get from Wyman’s.” 

The Secretary mentioned, in reference to the closing part of the above letter, 
that Lieut. Pogson had informed the Council that he had been obliged to suspend 
the publication of his Manual on Agriculture for want of support. “ Two 
Governments only have subscribed |br the work; ”—adds Mr. Pogson—“ one has 
taken six and the other five copies. Under those circumstances I think it best to 
■wait before incurring further expense.” • 

Bead a latter from the flndcr-Seoretary, Government of Bengal, forwarding 
copy of a dispatch and of its enclosure from Her Majesty’s Secretary of State, 



showing the means adopted by His Graee to promote the introdaetion of the Ipe* 
caouanha plant into India. 

Bead also a letter Born the Cotton Commissioner, Cential ProTinoes snd tho 
Bcran, forwarding copy of his letter to the Chamber of Commerce at Bombay on 
the Cotton season of 1869>70. 

The Bajah Suttyanund Ghosal exhibited a fine plant in flower of Murycin 
Amhinttuii and one of perennial Fhox, also in full flower. . 

For the above communications and presentations, the best thanks of the Society 
wets accorded. 


. <’ Widtiiiday, the 17th Aujvet 1870. 

J. A. Ckawvobd, Eso., Prenient, in the Chair, 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members:— 

Mpssrs. W. A. Byrne, J. A. Brown, J. Q. Camonins, 3, 0. Boberlson, c.s., 
6. Adams, as., M. Baskin; Sebretaty, Local Committee, Chanda; H. H. the 
Maharajah of Bettiah ; Baboo Harrendhur Kishore Sing, Bohadoor; Messrs. A, 
Christian, D. C. Balkett, as., A. St.and, W. T. Law, W, A, Howe, c.8,, J. 
Pearl, 0. A. T. Dalton, c.a., Captain'Holloway; Secretary, Municipal Com¬ 
mittee, Jhung; Captain W. L. Samuells, and Baboo Oebundur Mullick. 

The names of Ae following gentlemen were submitted as candidates for 
election:— 

Captein H, B. Wintle, 18th N.I., Gorruckporo,—proposed by Colonel E, H. 
C. Wintle, seconded by the Secretary. 

Dr. Hoskins, Civil Surgeon, Banchee,—^proposed by Mr. E. W. King, seconded 
by the Pnesident. '‘f 

J. H. Haworth, Esq., Broker, Calcutta,—proposed by Mr. J. M. Boss, seconded 
by the Secretary. 

. P. A. Gillam, Esq., Agent, Bank of Bengal, Mirzapore,—proposed by Mr, 
P. Halsey, seconded by the President. 

P. J. Marsden, Esq., Barrister,—proposed by Mr. H. A.’Gray, seconded by Mr. 
J. G. Meugens.' 

Mana|er of the Estate of the Maharanee of Dinagepore,—proposed by Dr. J. V. 
B. Webber, seconded by Mr. E. Y. Westmacott. 

■W.,P. Meres, Esq., c.8., Hooghly,-propped by Dr. E. P. Thompson, seconded 
by the Secretary. ' ' 

B. E. C. Comber, Esq,, Tea Planter, Debrooghur,—^proposed by Mr. J, M, 
Wood, seconded by the Secretary. t 

Frederick Jones, Esq., c.s., Serampore,—proposed by Mr. F. H. Pellew 
seconded by Dr. B. P. Thompson. 

Mrs. Annie SandySj.Bhaugulpore,—proposed by Mr. P. Onraet, lebonded by 
Mr. J. Dacosta. ' 
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George Toomly, E*q,, Indigo Planter, Contai, ^l^rhoot,—^proposed by Mr. 
Walter R. Srowne, seconded by the Secretary. 

J, C. M. Fotbea Esq,, an., Aanatant Engineer, Baj Dutbungab,—proposed by 
Mr. W. H. Stevens, seconded by the Secretary. 

Wm. Waterfteld, Esq., c.8., Allahabad,—^proposed by Mr. 8. Jmnings, 
seconded by the Honorable 0. A. Turner. 

C. C. Wood, Esq., Assistant Commissioner, fiajmabal,—proposed by’Mr. E. V. 
Westmacott, seconded by the Secretary. 

Baboo Ehetermohun Sing, Dinagepore,—proposed by Mr. Westmacott, seconded 
by the Secretary. 

Edified—James Davidson, Es^., of Cachar. 

The following contributions were announced:— 

1. —Beport of the Horticultural Gardens and Museum, Oude,—from the Govern¬ 
ment of Bengal. • • 

2. —Records of the Geological Survey, vol. Ill, Part 3,—from Dr. Oldham., 

3. —Asmi&l quantity of acclimated Cauliflower‘seed,—from A. J. Stnrmer^Esq. 

4. —A (jwntity of seed of the “yellow cholum” fSorghum vulgarej, 

“ Cooltee (Jkliehos unijiorui), and maize fwm seed from Queensland,—^from the 
Honorary Secretary, Government Experisnental Farm at Madras. 

6.—SccdoV“ Coolteo” of two kinds, light and dark, from Cbdta Nagpore,— 
from Col. £. T. Dalton. 

6. —A good quantity of Cauliflower seed from Lucknow,—from Col. W. S. Bow. 

Colonel Bow mentions that this seed has been gathered in his garden from 

seed bought by his Make from Eumaon- “ These heads of cauliflower were the 
finest I have seen, measuring from 28 to 36 inches in circumference, and yet 
fit for the table, tender and delicate in flavour.^|*Thjg seed may be ■useful to 
Members of the Society in Lower Bengal, where I always found English 
cauliflower seeds produce very poor heads.” 

7. —k collection (7 kinds) of acclimatized flower seed,—from W. Stalkartt, Esq. • 

8. —Samples of wheat raised in Tirhoot from Australian stock of the “ Purple 
Straw,” “ White Lamas?” “Bed Tuscan,” and “prolific” varieties; sample of 
country wheat for comparison, and a fine sheaf of oats from country stock; 
also Australian and indigenous flax seed,—from C. pi! Blechyndeir, Esq. 

Mr. Blechynden reports that the barley and oaU received at the same 
time from the Society, did not come to grain; they were too late, as indeedswete 
all the sowings. The oats from country seed producel 30*4 maunds from 18 
beegahs. 

These wheats from Australian stqck have retained tHeir original character very 
well. The sheaf of country oats is well filled in grain, and the straw is excellent. 

9. —A larger sample of the Nankin cotton cloth, (which was submilted at the 
June Meeting), prepared in the Nagpotb Jail,—from Dr. John Brake, Inspector 
General of Jails, C.P. 
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Dr. Broke stotce, in reply to an enquiry, that this fine strong cloth is sold at 
one rupee per yard of a width of 34 inches, 

10.—A large sample of tobacco raised in the Dilkhoosh Gai-dcn of the Haharajab 
of Burdwan, from the James Biver Titginia seed,—^forwarded by the Collector of 
Bard wan. 

HYBBtniZAIION OP COTTOW. 

Bead a letter from the Cotton Commissioner, Central Provinces and the Berars, 
forwarding for the information of the Society, the following extract of a letter 
from Major Trevor Clarke, to his address, dated Daventrj', the 7th May 1870:— 
" 1 have just hsdi a letter from Ashbumer wjth some beautiful Hingunghdt 
bolls, and some from a selected plant with naturally yellow tingled staple. 'I do 
not know if you are acquainted with Coconada, which is a cotton of this sort; now 
the said Coconada is much sought for by spinners, strange to say, on account 
of the 'eSlour. I have grown Coconada, and pronounced it at once to be allied 
to tke Hingunghfit. It would be well, 1 think, to look out for and, propagate a 
iiightly Nankeeny-ningungbat race." Such a breed might be produced by crossing 
with a good yellow Indian, not American, sort. A Nankeen cotton is cultivated 
in India, which is of occidental race, not G. Herbaceum at all. This would not 
cross with the real Oriental breeds. * , 

“ Your samples of seed came too late in the English year to do much with that 
season, but I managed to get a crop or two, the seed by great care being got to 
ripen during the late autumn and winter. Amongst others, I believe, I have 
crossed the purpIe*flowered G. Arboreum, yoiuf “ Nurmah,” with Hingunghat. I 
wish you would make your people test the capabilities of this plant. There are 
several accounts of its having^ Keen tried, and all apparently with favorable 
result; bht nothing furtht. appears to have come of it. The staple is undoubtedly 
good, strongi white, and fine, and was much admired by a spinner, a friend of 
mine, a first-rate judge. The crop will come quicker to maturity and should be 
' longer, softer, and more to the boll. Tho only Indian cottons that at all come up 
to the hUhy properties of Uplands, according to my experience, are produced by 
that breed of which the bolls are dumpy and cob-nut-shaped, and only half 
opening.when ripe. Dhollera.and Western Madras, as supplied to me, are of this 
kind. Now a cross between a high class plant of this form and a good Bingun- 
ghdt would be a great step, because the big, close-pod sort produces a hard 
staple at least as far.as I, have seen. Let ypur people turn their attention to the 
task of observing and tabulating, as it were, the pm/diarilm of breeds, especially as 
to adaptation to different soils and climates. As far as selection goes, soft staple 
should be looked for amongst harsh fibred, but otherwise good sorts, and hardy 
varieties in the case of first-class stapled kinds which are constitutionally tender. 

" My cross Hingungb&t by Nurmah (Arboreum) is good,—that is, has taken 
effect. Also HingungUt crossed by the largish stapled close-pod sorts.* Also the 
Assasl Hill Cotton by Hi^gungbdt. 
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“ I have just had a sample of this very interestingjiind from the Agricultural 
and Horticultural Society of India, through Mr. Arthur Grote. I enclose some 
of its long, many-sceSled tufts grown by myself. I wish the staple was as long 
in proportion. 1 shall encbsu with this a few more seeds of the “ former ” sorts, 
in case any of the first lot may have been unsuccessful, also a few other such sorts 
os I think may be useful or interesting. The crosses, Sea Island by New Orleanss 
by New Orleans and the Hybrid Georgian, are most beautiful cottons, Orlean, 
staple, as soft as silk. I do hope they may succeed with you. I am also very 
curious to know the behaviour of the sort I call Pernambuco and its crosses. It 
is shortish in staple, but the very hardiest sort I have ever met with. In crossing 
it 1 ^ent in for a hardy Sea Isldnd, and cannot help thinking 1 have effected my 
purpose. 

“ My most interesting cross, ««., Hingunghat by Arhoreum (».e., Nurmah) is 
thriving, and 'will soon flower, showing that it has secured the early flowering 
habit of the llingunghdt parent; of it I send you one or two seeds. I had only 
one small boU come to perfection. • * . 

“ Among'fec seeds now sent arc a number between Hingunghdt and the broad- 
leaved type in the close pods and strong bulky staple. I hope this will produce 
sorts with more expanded pods and finer staple combined with length. The Hybrid 
Georgian, as’ 1 call it, and the Sea Island, twice crossed with New Orleans, 
arc most beautiful cottons. Try your best to get these into fruit. I send also 
several kinds of Uplands and Sea Island.” 

ExFEBmnNTAI. TKIAIS WITH JAPANESE S 1 I.X WoEMS IK BeKOAIu 

Bead a letter from Mr. G. DeCristoferis, dated Gadee, vid Jungypore, in 
continuation of his communication submitted aft^Ajj^ Meeting. (S^ Corree- 
pondence and Sdeciions.) 

IIlNXS FOK THE FtTETHEK IMPROVEMENT OP BENGAL RaW SlLK. 

Tho Secretary read <6 note from Mr. S. P. Griffiths, forwarding copy of a 
Circular which he had received from Messrs. Frederick Huth and Company of 
London, on the defects of Bengal raw silk, and giving suggestions which, if 
attended to, would greatly improve the quality of it. 

This Circular is signed by Messrs. J. B. Martin, plush and velvet manufac¬ 
turers, of Tavare, Paris, Lyons, Mdtz and Boanne, and is riated from Lyons, 
1st July 1870. 

Agreed that this Circular bo incorporated in the.Proeeedings of this day’s 
Meeting, with the view of drawing greater attention to the subject on which it 

treats:— * . , i 

“For several years past Ac standard«of quality of Bengal raw silk has singularly 

lovactod, and on this account those who habitually used'this class of silk in 
largo quanliUes, have abstainud and sUU abstain from putchasing them. . 
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"As we an ourselves regular customers fbrthis silk) and eonsequeutijr well 
able to make a correct estimate of their worth, throwing them, at we do, in ew own 
mill, dyeing them on our own premitet, and Uutly weaving them on onr own home, 
we venture to od^such practical observations, which, if taken into serions consider¬ 
ation, may tend to ameliorate the quality, and consequently render the silk more 
saleable on this and on other markets and at much higher prices than can now be 
obtained. 

u'W’e can attribute the inferiority of Bengal silk to the following oauses (we 
speak of first-class filature silk, as we cannot use other qualities) 

“Utly.—The Site, which is spun too jSne. —Bengal silk, being of a soft and 
brittle texture requires to be spun from at least 7 to 8 cocoons, which,,would 
make 14 or 17 deniers. This size, we think, would be to the best advantage 
of quality, and is in &ct the size usually received six on seven years ago, 
when.Surdahs were so superior. 

“ indly.—In one and the tame parcel of sUh, we often find different qualities 
mixot up together, which is tery •prejudicial .—Each filature ou^'bt to be sold 
separately, and the second-rate quality, after careful selection, ^nt aside and 
also sold separately. As it is now, we often find in the same bale some palo 
colomed skeins and others of a bright «olour, some long and some short, in &ct 
evidently wound upon different swifts and consequently of divers dlatures. This 
compels us to go through the process of choosing the difierent qualities, skein 
by skein, which, besides being tedious, deteriorates the quality of the silk. 

“The pale coloured skeins are always the best. 

“3rdly.—The hanhs are in general too /iraey—which is a great impediment 
to the winding, the swifts having to bear the greater weight, turn too heavily 
and snap the thread muc^ mfce ireqiiently than if the skeins were lighter. 

“Swmmat y .—We would advise spinners of Bengal silk:— 

“ 1«%.—^To spin a thread of 7 to 8 cocoons, which will make 14 or 17 deniers, 
a size preferable in every respect. 

“2«dly.—Not to mix up in the same parcel the silk of one filature with that 
of another, and silk of inferior quality to be made up in Separate bales. 

“3rdfy.— To make the skeins lighter and of even length.” 

♦ t I* 

( 

Exotic Tobacco cultivated in the Bckdwam Bistbict. 

Submitted the following communications in respect to the tobacco, of which 
samples were placetl on' the table:— 

From the Offiiating Colketor of Burdwan, dated 2nd August 1870.—“In forward¬ 
ing herewith copy of a letter from the Mal^arajah of Burdwan to the address of 
my predecessor, No. 60, of the 23rd May last, together with a quantity of tobacco 
weighing vibont 6J seers, raised by him from the James Biver Virginia seed 
BuppUed by Oovermnent, I have the honor to request that you. .will be good 
enough to favor me with the opinion of the Society as to thavesult of this experi¬ 
mental cultivation of tiiG American seed.” 
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Fi'om It. U, the Maharajah of Burdwaniv the OffuiaUnj Collector of Burdvxni. 

Willi rcfurence to your letter No. 2.53, ilate<l Gth September 1869, I liavo 
the honor to state tha\ tlio James Eiver Virginia Uibaeco seeds you kindly placed 
at my disposal having boon very small in quantity, 1 thoiiglit it convenient to sec 
hoM' they would vegetate in my Dilkoosh garden. 

“ I learn from the report submitted to me by the Superintendent of the garden, 
thill the si'ods were first sown in pets filhid with leaf-mould and the fop covered 
over with sand, and that they germinated, according to his estimate, from 7 > 
to 80 per cent. 

“These seedlings wore transferred m a bed prepanul to receive them, 
and allowed to remain there uiftil they had given out froii live to six leaves 
each. Thence they were transplanted in October last, and c.iativatiul in 
the mode in which tobacco is grown in this country in a plot of ordinary 
garden soil, with copioti.sly mked up vogetnblc and horse dung ipanure in 
equal quantities. Duo care was of course taken of them as they went on 
growing, ant the. leaves cured in I ho usual, way. The ground enltivated ^as 12 
by 24 feet. * 

“ 'I'hc whole quantity of tobacco, weigliipg (> seers and 14 chittacks, is herewith 
sent. , 

“ I shall Teel much obliged by your sending these to the Agricultural and 
Horticultural Society at Calcutta, utij obtaining their opinion as to how far this 
experiment has been a stie,cc.ssful on.'. * 

“ In the event of the c\porim"nt proving liopeful. 1 bare a mind to have some 
more of tliis American tobacco seed for trying, on an extensive scale, liow they 
will grow in my zemindarics in .Midiiajiore and Cuttack,’’ 

Dr. Tonnerre kindly agreed to oxamine and n^drtloi^his tobacco. , 

In connection with the above, the Secretary submitted a communication from the 
Secretary to the Government of the North-Western Provinces, forwarding, by desire 
of the JAcut.-Governor, reports from the Superintendent of the Botanic Garden.s„ 
North-Western Provinces, and from iho Collectors of Sahanmpore, Meerut, .Igra, 
Cawnpore, and Furruclaohad, on the experimental cultivation of -traeriean James 
Uiver Virginia tobacco during the year 1869 :—“ These experiments, thoitgii 
condacted by officers who were sure to give them a* fair trial, have no(J on the 
whole, proved sueces.sfu].’’ 

Agreed—That these reports be publi.shed in the Journal for record. 

litnio.moN JtY WixD PowBii. 

Head, the following letter from hjr. 11. A. Harris of the Bengal Marine, dated 
12th August:— 

“ On the 20th of July, I addressed the Bengal Government on tlit* subject uf 
Irrig.ation Wind Power, .and on flte Cth of .'Viignst a, tew remarks of mine 
on> the same suhjevt appeared in the Indian JDoihj AVics which you haye no 
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doubt «een. I now beg to ofjct to any Member of the Society wl» feels an interest 
in this method of irrigation, a small Windmill Fump compete, well suited lb); 
a gentleman’s garden, and in good working order, on the following conditions:— 

*' 1st.—^The pnmp will be put up by mo free of all charge. 

“ 2nd.—A good situation open to all winds must be found. 

“ 3rd.—That if it works satisfactorily, the recipient will aid me in introducing 
them to the Province of Orissa and other parts of India, for which 1 am convinced 
they are well adapted. 

JDimensiotu of Pimp and of Model, 

Stroke, aboutO inches. 

Diameter of pump, 3| inches. 

Diameter of sails nearly 8 fbet, t'.e., each sail 4 feet. 

Lift, about 12 feet. 

No. of sails, 4. 

“ Should my offer be thought wprthy of notice, a reply will fjblige. The 
present model ds best adapted for a well, but could be placed oVer a tank if 
necessary.” 

Agreed—To introduce the above letter ^n this day’s Proceedings, with the view 
of inviting a response to the offer of Mr. Harris from any one interested in the 
subject. 

HonTICDLTVHAI. NoTES. 

Bead the following extract of a letter from Dr. T. Beaumont, Eesidency Surgeon, 
Indore, on the successful transmission of a collection of cuttings, by pattern post, 
of ornamental shrubs, cliuibers, and perennial plants:— 

“ I should have written>'ione” to thank you for the very extensive collection of 
cuttings you Were so kind as to send me, but 1 waited that I might be able 
to tell you how they were likely to do. They arrived in very good good condi¬ 
tion, having been packed most carefully; and on opening the package, I found 
several had already begun to form callus. Indeed, I hope that all of the varieties 
that take with moderate readiness from cuttings will do.” 

The Secretary stated that, encouraged by this success, and by favorable reports 
subaeqnently received from other Members, also residing a considerable distance 
from the Presidency, ho had obtained, through the kindness of the Curator 
of the Eoyal Botanic Garden, a selected list of such plants generally available at 
the nursery department of .the Society as could be propagated by cuttings. He 
had had many copies of such lists printed, in consequence of numerous and 
annually increasing applications from non-resident Members for ornamental 
plants, and the heavy expense and risk attending the conveyance, for any 
distance, of iwted plants by line of tail, bullock tnr'n and other conveyanoe. 
By this less, almost inexpensive, mode of transit by pattern post, Members in all 
parts of India may readily avail themselrcs of such cuttings, and thus, at a 
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trifling cost to themselves, carry out one of the primary objects of the Society, 
VIZ., the extending of such culture throughout the couhtry. 

The Secretary nexh read a letter from Colonel W. S. Bow, in respect to the 
goudness of the seeds imported last year by the Society, of which the following is 
an extract 

“ 1 hope this year’s seeds will turn out as good as those of last year, which 
certainly were the best I have ever received during the' 16 years I have 
been a Member of the Society. Not a single packet of any description having 
failed with me, not even of the peas, which I always found the most disappoint¬ 
ing. 1 am sorry 1 did not make trial sowing last year, and send you tabular 
statements of the results. 1 wijl, however, endeavour to db 'so this year, and 
eomntunieate with you again hereafter on the subject.” 

In conneution with the above, the Secretary placed on the table sample packets 
of American vegetable seed just landed from the Steamer Bolivar, vid the Suez 
Canal. This steamer had to run up to Bombay from Aden (in consequence 
of an accidimt to her machinery), instead of ^proceeding direct to Calciftta 
and this ba^ unfortunately, delayed.the distribution of these seeds for six weeks. 
The arrival of the French and Australian vegetable and flower seeds had only 
just been announced; the former by the ImpsralrUe Ettgmie, and the latter by the 
P, & 0. Co’s .steamer Rangoon. These are both a month later than anticipated, 
lie brought these facts to notice, in consequence of the receipt of several letters 
from Members complaining of the delay this year in obtaining their shares. 
They would now be distributed with all possible despatch. 

The Secretary next drew attention to a few plants of Araucaria on the fable. 
Those formed portion of the contents of a Wardian case recently transmitted by 
Messrs. Law, Somner & Co., of Melbourne, by & 0. Co.’s steamer to his 

care, for the Public Garden at Allahabad. It A-as Ifcout the most successful 
shipment in his (the Secretary’s) experience. The case contained 40 plants of 
Araucaria Bidwilli and 28 plants of A. exeela. With the exception of three or 
four plants of the former, which looked sickly, but which may be recovered by 
careful nursing, the plan|a had reached in excellent condition. 

The Secretary further brought to notice some flue cut specimens of double 
Zinnias and Balsams raised in his garden from seed {iresented by^r. B. W. Bing 
of Ranuhee. Ha also placed on the table, for distribution, a packet of seeds of 
three kinds of Zponicoa with variegated foliage, which had likewise been ga^cred 
from seed received from Mr, King, 

China Giiabs. 

Bead a letter from Mr. James Jlontgomery, of the Bam Bagh, Kangra, in 
reference to the culture and preparation of China grass (Bahmg'ia niveaj. 
Mr. Montgomery intimateS that havigg observed from recent reports of the Pro. 
ccedings of the inability of the Society to meet rcquisitions'for this plant, he will 
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be glad to supply any number of roots at eortain rates. The plants are of the 
genuine Chinese variety, reared by him from imported seed. The stems average 7 
feel in height, many reaching 9 to 10 fwt. Mr. Montgomerjf uncloses a epecimen 
of fibre from freshly cut stem.s, which possesses good length, great strength, and 
a much whiter color than the flbro obtained from the llheea of Assam. 

In a subsequent communication, Mr. Montgomery writes at greater length, of 
which the following are extracts : — 

“ In reply to your quones, 1 have the pleasure to inform you that my planta* 
tion has been stocked from the produce of seed obtained, with great difficulty, 
from China in Mutch IbBl. 

'* The plants prodfJee seed freely here, which would doubtless germinate readily, 
as shown by the number of self-sown plants that spring up every year in the 
vicinity of niy cultivation; but I have increased my stock by planting divisions 
.of the roots, which is a certaiu and quicker method of obtaining strong plants. 
Moreover, to save seed the spring shoots must be left untouched until the seed has 
riperffed in autumn, thus losing at lejst throe cuttings. The plant »JUt down this 
month will throw up a strong crop of new stems in a ti w week?, which, is 
allowed, will flower freely, but not peffect the seed. I have not seen the Assam 
variety (Mcea) growing, hut have received many specimens of 6brc stated to 
have been obtained from it. All were more or less tan-colored; none'so white as 
that I have separated from my plants. The specimen I sent you had been 
hurriedly prepared If hand. I have not yet been able to cmidoy machinery. 

“ I entered on this enterprise in 18(5.3, and had scarcely obtained a site for 
operations than the extensive coiumoreial failures in England ruined my suppor¬ 
ters, before even the machinery and appliances ordered had been despatched. I 
was thus thrown entirely oi/fTT?. resources, and have with the greatest difficulty 
maintained the plantation up to the present time, throwing away the produce 
from want of means to 'ililise it. it is possible that Government may purchase 
it; if not then T shall probably have to abandon it, and sell or rent the land fur 
the common cultivation of the district. 

“Any information regarding China grass that my experience enables me to 
give, I shall be happy to althrd yon.” 

The Secretary mentioned he had requcsifl Mr. Montgomery to favor him with 
a small quantity of the seed of his plant. 

Letters were also read— 

Fr()m Captain Thomas* Hutton, a paper fdr the Journal on the culture of Silk 
in the Australian Colonies, ■ 

From Major F. J. Millar, Deputy CommiMioncr, Goordaspore, in respect to 
the effects of the local climate on the eggs of the mulberry silk moth, in reference 
to the remvfcs in Mr. Cope’s communication on silk cnltivation in tho Punjal, 
which were published in the last month’*! Proceedings. Major Milkr observes 
that from enquiries made he finds that the stoek of the silk cultivators is hot 
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deteriorating to any great extent. “ From 15th July^ to 15th September, daring 
the rains,” adds Major Millar, “they lose about one>fourth of the eggs, and 
have to guard them in earthem vessels (unbaked) with cow-dung ashes. It is also 
necessary to keep up a very equal temperature at this season, otherwise great 
loss resulta, In some years, I am informed, the whole stock of eggs has been 
lost for want of due care and protection." 

For the above communications and presentations, the best thanks of'the Society 
were accorded. 


Thursday, the 22nd September 1870. 

» 

Dk. C. Fabbe Tosneeke, V. P., in the Chair. ’ 

Bead a note of apology from the President for not being able to be present 
consequent on indisposition. 

The Proceedings of the last Meeting wore read and confirmed. 

The follo'^ing were elected Members * 

Mrs. Annie Sandys; Capt. H. R. Wintle; Dr. Hoskins; Manager of tbe 
estate of the Maharanee of Dinagepore; Messrs. J. U. Haw'orth, F. A. Gillam, 
F. J. Marsden, W. F. Mercs, c.s., Bi E. C. Comber, F. Jones, c.s., George 
Toomly, J. C. M. Forbes, C.B., William Watorfield, c.8., C. C. Wood, and Baboo 
Khetermohun Sing. 

Tho names of the following gentlemen were submitted as candidates’ for 
election;— 

W. J. Herschdl, Esq., c.s., Kishnaghur,—proposed by Major H. T. Forbes, 
seconded by the Secretary. 

Thomas Chennell, Esq., Chandaghat Tea estaie' digohar,—proposed^j Mr. R. 
White, seconded by Dr. Tonnerre. • 

Cap^. R. J. Walker, Bengal Staff Corps, l7th N.I.,—proposed by Mr. B. D. 
Colvin, seconded by Mr. Crawford. • 

E. M. Slater, Esq., Bank of Bengal, Calcutta,—proposed by Mr. J. Gordon, 
seconded by Mr. W. 11^ Cheetham. 

F. Eisenlobr, Esq., merchant, Calcutta,—proposed by Mr. S. P. ^riffitbs, 

seconded by Mr. J. G. Meugens. * 

Becrchunder Manick, Babadoor, Maharajah of Tipperah,—proposed by 
Mr. W. F. Campbell, seconded by tbq Secretary. ^ ^ • 

Ralph Griffith, Esq., m.a., Principal, Queen’s College, Benares,—proposed by 
Mr, M. Biodhurst, seconded by Dr. R, H. Perkins. 

A. B. Sutherland, Esq., Calcutta!—proposed by Mr. J. C. Sutherland, seconded 
by M, R. Blechynden, ^ 

A. C. McFavlano, Esq.,aCalcutta,-jproposcd by Mr. Sutherland, seconded by 
Mr, Blcchfndcn. 
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E. Lamb, Esq,, Pursah Factory, Chumparun,—proposed by Mr. T. M. Gibbon, 
Bsconded by the Secretary.' 

Kajah Bejoy Kosub Boy, Bahadoor, of Andool,—proposed by the Secretary, 
seconded by Br. Tonnerre. 

Lieut. 6, Alexander, Assistant Commissioner, Thyet Myo,—proposed by Capt. 
£. J. L. Twynam, seconded by the Secretary. 

B. T. Ifobart, Eaq., c.8., £td>,—proposed by the Secretary, seconded by 
Dr. Tonnerre. 

Syointdi—T, £. Carter, Esq., of Calcutta. 

Dr. George King was proposed a Corresponding Member on the recommendation 
of the Council. c 

CONiniBUTIONS. 

The following contributions were announced:— 

1. —LeS Fleurs de pleine terre (3rd edition); Instructions pour les servis de 
Flews de pleine terre (2 copies) and Album Vilmorin for 1870,—from Messrs. 

•Vilmorin, Andrieux & Co. 

2. —Monthly reports of the department of Agriculture at Washington for May, 
June, and July 1870,—from the Consul General, U.S.A. 

3. —The First Annual Beport of the American Museum of Natural History,—from 
the Trustees. 

4. —Address to the,Botanical Society, Edinburgh. Session 1869-70,—from Dr. 
Hugh Gleghorn, President. 

5. —Journal of the Asiatic Society of Bengal, Fart I, No 2, and Fart II, No. 3. 
—from the Society. 

6 . —Seed of Mahogany and ^^•<erus Bermudiana ,—from Dr. Hooker, c . b . 

7. —A small quantity of*.^nin<;a Grass Seed,—from Lieut. James Forbes. 

(The above seeds are available to Members.) 

8. —A quantity of acclimatized Cauliflower seed,—from Mr. James Weston. 

9. —A small packet of Lettuce seed,—from Major James Williamson. This seed 
has been gathered by Major Williamson from plants of a v^ry fine kind raised in 
his garden at Boston Spa in Yorkshire. 

10. —A.small collection of Orchids from Assam,—from Mr. J, M. Wood. 

11. —A larger quantity of the Gum of the “Koortah” tree of Cachar,—from 
Mr. C. Brownlow. 

Mr.’Brownlow renjarks that as the quantity now sent (10 lbs.) is larger than 
whidi was forwarded in June last, he hopes it will be sufficient for an estimate to 
be formed of its value. He had some difficulty in collecting it (which would not, 
however, be the case if there Was a demand), and he may nut bo able to get 
another specimen so large. Mr. B. adds that they have other gums in Cachar as 
good, if not better, but none so generally distributed and plentiful. 
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Htsolvei—ThAt this sample be also transmitted to Dr Forbes Watson for report. 
12.—.A sample of Ipbacco raised at Gowhatti,—from Mr. D. Brace. 

13—A sample of cotton raised at Jaunpore,—fiom Mr. J. 0. Fraser. 

(Further particulars regarding this cotton and tobacco will be found in the body 
of the Proceedings.) 

SllK CAPABUmES OP THE PotTWB. 

Submitted the following communication from Captain Thomas Hutton in reply 
to the remarks of Mr. Cope which were laid before the July Meeting 
“Whatever may be the value of Mr. Cope’s ' hari faeU ,’he terms them, 

1 cannot say that I admire either his logic, or his persistcnUb in advertising the 
Punjab as a proper field for silk culture, especially as he himself lately con¬ 
demned it by assuring the public that he cannot recommend the re-opening 
of eaperiments in which, according to Sir B. Temple’s report, he so. aiznallv 
failed. As to his laudation of Goordaspore, it may, for all I know to the 
contrary, bojpapable of growing very good gilk,>but still such a fact could never 
convert the’Punjab into a good silk-growing province. It appearslhat Mr, Copes’ 
para^lise is situated about 30 miles from* the base of the Punjab hills, and 
we are told that everywhere along that ^base, and within that distance, would 
probably be found equally good. Well, what then ? It does not follow because 
at the foot of the hills, in a greatly modified temperature, silk can be grown, 
that therefore it can be successfully cultivated througho&t the plains of the 
Punjab where the conditions of climate are very different; and even although 
this one belauded spot produces good silk, still it is to be borne in mind 
that 'one twtUlm does not tmke summer,’ 

“ Against Goordaspore I have nothing to say.Thf t have never been tjjere, yet 
nevertheless, I denounce the Punjab in general, and Mr. Cope * unwillingly 
does the same by telling us he cannot recommend any one to re-open experi¬ 
ments in which he failed; for he acknowledges that his having made a profit of . 
seventeen per cent, is altogether ‘ eiceeptional,’ 

“What little I ha vw said of Goordaspore was called forth by the statements 
of Mr, Copo and Lieut. Powlett, and if my inferences, founded upon those 
statements were wrong, I have only to thank thhse gentlemya for gluing me 
false data. For the account formerly given by Lieut. Powlett is now contradicted 
by Mr. Cope; both statements cannot possibly be true, and os Lieut. Pow- 
letPs appears to me, under all the'circumstances of fhe dase, tobe the most 
reliable, I am inclined to pin my faith upon him. Mr. Copo now modestly 
assures us that he is still ‘ praetiajfly a tyro ’; wha* then was he eleven years 
ago! And yet he then, in a lecture delivered at Lahore, took the opportunity of 
sneering at my attempts to extricate our Indian specif of Bomhyeides from the 
confusion iato which ignorance of natural history had plimged them, assuring 
hismudicnce that there was but one tpeeiee! How do the &cts stand nowIt 
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will, however, Be sufficient to substantiate all I have written, if I quote the 
conclusion to which Sir D. F. Mcleod, then the Financial Commissioner, and Sit 
R. Temple, then Secretary to the Chief Commissioner for the Punjab, were 
compelled to arrive at, since it may well be allowed to close this controversy 
as to the silk capabilities of the Punjab. From Lahore, the 16th July 1860, 
Mr. Temple thus writes—* In reference to your letter No. 871 of tho .27th 
February 1855, sanctioning a total expenditure of Bs. 17,000 for silk experi¬ 
ments at Lahore, under supervision of the Agricultural and Horticultural Society 
of the Punjab, to extend up to close of 1856; I am now directed to submit a final 
report on the subject as follows :—At the commencoment of 1855, it was reported 
that Es. 5,279 had been already expended, and a further expenditure of 
Es. 11,721 was sanctioned for 1855 and 1856, at that time the Agricultural Society 
were sanguine that the outlay would de at least nearly eovered iy proceeds. 

■ “ -iJDli'ring the season of 1855, the experiment was vigorously carried on; 
ther^ was as Superintendent, a gentleman of mueh practical skill,* and a 
staff of eleven silk winders from Bengal. The worms wore also,' for the most 
part, of the Bengal species. At first, the generation of the worms was very 
successful. Tho insects came forth in surprising abundance ; they throve on 
the mulberry leaves that were given th«m; and at the first began to spin ex¬ 
cellent cocoons,—everything prospered, until the weather heeatne hot and the 
atmosphere dry.’ [Precisely my own remarks scattered through several papers.] 
‘But as the spring advanced towards summer the food became deteriorated by the 
shrivelling up of the leaves; the worms grew sicKly; and the eoeoons fell off. The 
early promise was fair, but the ultimate result was almost nil. Some 941b3. 
of silk were procured, valued at Es. 600,t where some 800 lbs. had been 
cxpcctedaat Es. 6,000, ;gd ipero only remained these scanty proceeds to set 
down agains'. an expenditure of Es. 12,000. After this season the European 
Superintendent abandoned the undertaking; but the silk winders remained. 
Perceiving this state of things, the Chief Commissioner, at the commencement 
of 1856, directed the Council of tho Society to deliberate on the further con¬ 
tinuance of tho experiment,—copies of tho minutes recorded by those officers 
are appended, as shewing the opinions entertained. It was then decided to con¬ 
tinue t&e experknent^ during the season of 1856, by means of Cashmere silk 
worms, as there appeared a hope that perhaps this species would prove more 
hardy than the Bengal species which had failed during 1855. 

“ * But from the two reports of the Society herewith appended, it will be seen 
that the same fate befell tho Cashmere worms as the Bengal worms. The Cashmere 

* Surely here is no allasion to Mr. Cope, who now 15 years afterwards has wisely come 
to the conclusion that he is only “ a practical tyro." 

+ About Rs. 10 per seer instead of Ks. 14 per sepr. ’’ 

f “Quern Deus vult perdereprius dementat.” 
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wnis also flourished at first, but as soon as the itason beeam inekment, they 
tefoH to wither. Th^r cocoons ultimately produced no more silk than the meagre 
quantity which was produced the year previous; and the Society pronounce 
the Lahore silk experiment to hate faUtd in toto. The establishments have now 
been discharged, and the concern wound up. 

“ ‘ From the abstract account annexed, it will bo seen that Ss. ,10,569-9-4 
have been expended in all; or Bs. 6,430-6-4 I^s than the sum sanctioned- 
But the value of the silk produced it only Ss. 1,100 instead of Rs. 10,000 
as originally hoped for by the Society, The result has not been fortu¬ 
nate, but the Government liberally supported the cxperig^eht for three con¬ 
secutive years, and the Society did its utmost in the way of supervision. As 
regards skilled agency all reasonable advantage was enjoyed; excellent shelter 
for the worms was provided, and two species of worms were tried. 

“ ‘ The conclusion, therefore, I am to state, appears to be that the dttnflte in 
this part of the Punjab is immieal to the production of raw silk. Sor this puttpose 
an equable t\mperature and a tolerably moist atmosphere are required, but In the 
spring, which is the season for silk spinning, the weather is at first comparatively 
mild. So long as that lasts the worms titrive, on rich green fodder, and spin 
fair cocoons, but in about the middle of iitprd, the weather rapidly changes for tht 
worse and the worms are ruined. For the northern parts of the Punjab, which are 
submontane, that is, within the influence of the Himala}^, different idimaiie 
eomUtions exist. There the atmosphere may retain its humidity and coolness 
longer than in the southern districts, and there the production of silk in quantities 
may be possible. Private experiments have been conducted occasionally in some 
of these places with a certain measure of success,* but there are neither the 
means nor the agency for such experiments, on mnpai^of Government, hvailable 
in these quarters. But in the Central Districts of the Punjab, a fdw pounds of 
marketable raw silk might be produced as samples, but no considerable quantities 
can be raised. 

‘ (Signed) E. TnMm. ’ 

“ Here then we find ample proof of the truth of m^ statements, that the 
climate of the Punjab, as a whole, is inimical to the constitution of theXhinese 
domesticated Sombyees; and further, we have evidence, Jirst—ihsh the Punjab 
experiments were a total failure; secoed/y—that in my reports on silk cultivation 
I have stated nothing but the truth; tAtVdly—that such being the case, no amount 
of sophistry will serve to make the Punjab a proper field for the cultivation of silk, 
and fostly—that with these strong proofs of utter failurq before us, it is high time 
that this fruitless controversy should Be laid at rest. Mr. Cope’s continual ill-judged 
praises of the Punjab being calculated only to mislead those who have,learned to 
regard him as an authority, instead of being only * praetieally a tyro.’ ” 


* “ A measure of success," is, in my opinion, a foilutc! 



Iviii 


Fmtedings 0/ the Society. 


Eqgs bbok the Jafan Silk Worm. 

In connection witli the aboye, the Secretary read a letter from Mr. G. De 
Cristoferis, forwarding copy of a letter which he had addressed to Capt. Ilntton, 
in respect to the Japanese eggs alluded to at the last Meeting, of which the 
following is an extract 

“ I duly 'recoiyed your letters of the Slat August, and 6th and 6th September. 
When 1 read in the report of the Agricultural and Horticultural Society that you 
feared that the eggs I had sent to Mr. Blechyndcn would not hatch, 1 thought 
you might have been too quick in condemning them. 

“ The eggs were 'certainly sunken on the upper surface when I sent them to 
Mr. Blcchynden, but by breaking some of them, I ascertained that life was not 
destroyed yet. 

“ .is nevertheless no wonder that these eggs should have come out so 
irre^arly with you, and so few at a time! It was not their season to come out 
at aU; but, independently of this, have you ever seen Italian, Chinese, or Japanese 
annual eggs come out regularly in this country, even when brought out with the 
greatest care ? I think not; and the reason is that no annual eggs will hatch 
regularly unless they are submitted to the changes of the four seasons in a 
temperate climate, from the heat of a summer, to the cold of a winter below zero. 
The Japanese annual eggs that always fail here in Bengal, hatch most regularly 
in Europe when wanted in the spring. They would not do so in the previous 
autumn if forced. 

" The annual Boro FuUo of Bengal is the only annual eggs that will hatch after 
a few months of being laid, if proper care is not taken to keep it in a cool place, 
well protected from the air ^ Au earthen pot. In this way the eggs will keep for 
the twelve months, and would batch after a few days of being exposed to the air. 

“In future, if you get any annual eggs fropi China or Japan, I would 
, recommend you to send them up to Daijoeling at once, arid to get them back 
from there in the spring when, with ordinary care, you would find the eggs to 
hatch very satisikctoiily. You may try this with the eggs 1 sent you, if any are 
left.” 

The Secretarji also read thh few following remarks from Capt. Hutton regard¬ 
ing the above eggs 

“^e eggs you sent me from Mr. OeCristoferis’s Japan worm, about 4,000 in num¬ 
ber, have produced 26 worms, but these dame out sometimes one, at others three, 
then none, and at the most five per diem; they are, some of them, in the third stage, 
and have all the appearance of B. iSmshsm, answeriag nearly also to the description 
formerly given by me in the Journal when I sent you the cocoons about which you 
said nothing. If I succeed in getting any seed from these, I may perhaps restoro 
the worms td order, but I scarcely think Bengal a good climate'for Japan 
species.” 
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CdI-TORB OJ HmOTOGHAT COTTOU at'Jagnfobb, 

Rftad the following letter from Mr. J. G. Fraser, of Gopalapore factory, 
JaiJr-iinro, regarding the cotton already referred to 
“ 1 have forwarded to your address a parcel containing one pound of cleaned 
cotton. It was raised by myself from Hingunghdt seed, supplied by the Collector. 

1 doparted from the suggestion made by the Cotton Commissioner, and cultivated 
under a system of transplanting. I sowed broadcast before the rains, and when 
the plant was about eight inches high, I transplanted at a distance of 4 feet, 
the rows also being that distance apart. I need scarcely add that after the 
rains, the field was frequently hoed and watered The result has 
boen'good, and better I fancy that any grown under the ordinal^ system. The 
produce has been 2801b3. per Jannporc bigga, or 3761ba. per acre; and this of 
clean cotton such as I send you.” ^ 

Tho Secretary said he had referred this sample to the Cotton Committee, who 
had reported as follows :— ^ , * 

Minute by^Mr. A. SlirUng .—I have examined this sample ; it is Very clean, and 
the staple is firm and silky but soft, and a^)eara to me to have been over-ginned 
and damaged in tho process. 

Minute by Mr. M. Henderson.-~Thie is*a very nice silky description of Cotton, 
clean and of good staple, and well up in length and str. ngth of fibre to the 
best parcels of Hingunghat. The staple I think has been slightly injured in the 
process of cleaning, but this defect could be easily remedied by tho use of an 
improved gin. Such a class of cotton would sell readily in the home markets at 
a rate approximating to the value of mid-New Orleans. 

Minute by Mr. /. M. Boss .—My impressio- '“^also that the cotton^has been 
over-ginned and staple spoilt. The mean length of static of the sample submitted 
is not over 1 inch, whilst the average of Ilingunghdt grown is nearly I-40 mean 
measurement. The cotton is otherwise a valuable product. I concur in Mr. 
Henderson’s valuation. 

Tobacco. 

Read the following report by Dr. C. Fabre Tonnorre on the sample of?Cobaoc6 
raised in the Dilkoosh Garden of tho Maharajah of Burdwan, from James River 
Virginia seed, which was presented at the last meeting, 

” 1 have tho honor to report for the information of th^ Somety, that 1 consider 
the tobacco submitted by the Maharajah of Burdwan as a most superior article, • 
and in my opinion equal to the bes( Brazil tobacco, kt is excellent for smoking 
purposes. I have prepared a portion,pf it like the American tobacco, and the two 
samples accompanying this report arc equal to the best Cavendish tobdteo import-' 
ed from America. Very good cigars could also be mauufactjtred from the leaves. 
In its present state it would realise from ten to twelve rupees pur mauud in the 
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bazaar; but if the leaves* were better pr^ared, the tobacco would command a 
high price in the markets of Continental Europe. 1 am of,opinion that sufficient 
care has not been bestowed either upon the cultivation or the process of gathering 
and drying of the leaves, most of which appear to have been plucked in an unripe 
state. 

“To obtain a good produce, the ripo leaves ought to be gathered on a dry day 
between the hours of lOa.M. todp.x. 'No leaves ought to be plucked unless 
they show a yellow tinge, approaching to brown or Sienna color. The delicate 
leaves of the upper portion of the plant can be gathered when of a light yellow 
color, but on no aciyiunt ought green leaves to be plucked, as invariably they give 
a bitter flavor to smoking tobacco. 

“The tobacco leaves ought to be dried upon maehans under the shelter of a 
roof made of hooglah or some other light material, and freely ventilated. 

“’Sry process suggested by me for curing the leaves is so simple, that it can 
be adopted by the poorest ryots without much expense. In fact it would more 
tban<repay them for the trouble.' ' 1 

“The reasons for saying that sufficient care has not been bestowed upon the 
cultivation of the tobacco are, that th^ Ibaves are not as broad as they ought to be 
and that the ribs are coarser than those' of Virginia tobacco cultivated either in 
South America or in Europe. 

“ The soil of Bengal appears to be most suitable for the cultivation of finer 
kinds of tobacco than those exhibited at the Alipore Agricultural Show.” 

Sesoked —That a copy of this report, and a portion of the manafactnred article, 
be forwarded to the Collector of Burdwan for submission to the Maharajah. 

Bead also the following letter from Mr. D. Bruce of Gowhatty, Assam, respect¬ 
ing the 'sample of tobacco-aliuded to under the head of contributions 

“Ihave pleasure now to report on the result of the experimental cultivation of 
the Virginia and Havannah seeds sent by you. The seeds were sown immediately 
on receipt, which was about the end of January, and the young plants transplanted 
about the beginning of March. They throve remarkably well, the Virginia 
rivalling the Bungpore in size, but unfortunately from the time that the leaves 
’ showed indications of ripening, we had such heavy showers of rain, that the land 
' got deluged and* the plants destroyed, except a few Havannah that had early 
ripened. A few leaves as sample 1 will send by the next steamer that leaves this 
plsK. As I have been unable to keep any seeds, owing to the adverse circum¬ 
stance spoken of, 1 hope you will be able to send me a supply and early, other¬ 
wise it would not be worthy a trial in a climate like Assam whore the rainy 
season commences earlier than in Bengal. I don’t thiuk you will find the tobacco 
of the desired strength and flavor; but considering that it was raised during the 
rainy seadbn, it must be admitted to be a fair sample, with a promise of being 
better if sown in the proper season, and nb adventitious cause occurry'.g to prevent 
it." 
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Dr. Tonnerre reporta as follows on this tobacco;—, 

“ The second or A«am sample submitted for examination, seems to be well 
cultivated; the leaves are well cured and dried, but they are coarser than the 
leaves of the Tirginia tobacco cultivated in Europe. I found it deficient in 
flavour; this defect is no doubt owing to climatio influences which, it appears, 
were moat unfavorable, after the plants had acquired a certain growth. I would 
suggest, should Mr. Bruce continue to cultivate the same tobacco, that lie send the 
Society a larger quantity so as to enable me to ascertain its value in the market 
and also to have a certain portion manufactured in Calcutta. Nobody at present 
can prudently commit himself to fix any price on the tobq.cco^owing to the small* 
ncss^of the sample, which cocsisls apparently of fifteen picked loaves,” 

COCBINBAX. 

The subject that next came before the Meeting had reference to Seclfineal, . 
in the shape of a letter from tho Honorary Secretary of the Mysore Agricultural 
and Hortici'Jtural Society, who writes us follows* 

“ Should there be in the Government Gardena or Horticultural Gardens any 
plants of tho true Mexican Cochiueal Cactus, C^Kiia and Opuntia 

Tuna, or kinds so called, may I ask youi to send some plants in a Wardian case by 
the next steamer from Calcutta to my address, care of Messrs. Binny and Co., 
Madras. There is a Cactus in the Bangalore Government Gardens called the 
0. Coohinillefer, but I have my doubts of its being the correct kind, and 
comparison with your specimens will be useful, as also to have your variety to 
grow. I purpose again trying to introduce the true Grana Fina Cochineal insect 
cultivation here. 

“ If any more recent attempts at true Cochip^VsOuiht’ce have been made in 
your part of India since those mentioned by Dr. Boyle in his work, the “ Produc¬ 
tive Resources of India,” page 67, could you give me a guide as to where I may 
find the record ? It appears that the experiments made nearly 100 years failed 
because the wrong insect was introduced, and probably also the wrong kind of. 
cactus. A gentleman* recently introduced the true insects, but he had no cactus 
food for them after their arrival here, and they died. He did not know of the 
cactus in the Bangalore Government Gardens that I have alkded to, and so the 
chance of trying that cactus was lost.” 

The Secretary mentioned he had been able to meet the request of Golonel 
Boddam, through the kind assistance of Mr. Scott, the Curator of the Eoyal Botamo 
Garden, who had supplied him with cuttings of what he considers the true 
Opuntia Coekinillefera and Tuna., Ho (the Seereta^) had also referred Colonel 
Boddam to the sixth volume of tho Transactions, shewing what the Society had 
attempted towards the int|Oduction of the domesticated Cochineal ihkect (Orana 
finaj since the publication of Dr. Bojlc’s work. 
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The Secretary next read# comihumcation from the Secretary to the Chief Com» 
miesioner of Myaore forwarding copy of a letter from the^ Honorary Secretary, 
Mysore Agricultural and Hortienltural Society, and enquiring if any attempts had 
been made to introduce the growth of Cochineal in the Bengal Preeidenoy. 

It was agreed that Colonel Boddam’s remarks be introduced in the Proc^Sngs 
of this day’s Meeting. They are accordingly inserted as follows 

“ I have*the honor to request you will submit the following to Colonel Meade 
in view to enquiring whether any attempts have been made to introduce the 
growth of Cochineal in this Province (Mysore). 

“ It is not geneiB^y known that of late a great increase in demand for the article 
has arisen. 

Brazil and Mexico have always supplied Great Britain with large quantities, 
but of late years Cochineal has been largely cultivated in Madeira and the Canary 
Isle^ “Td during the past year many new plantations of Cochineal have been 
estaj^lished in TenerifFe and the neighbouring isles, in all of which the cultivation 
is projnng most remunerative, a large amount of capital being thus employed, bo 
great indeed is the demand in Europe for this valmablo dye, and so large the 
profits derived from it, that every available piece of land on the islands is being 
laid under cactus cultivation for production of Cochini'al. So much so, that every 
other branch of field produce is suffering, even the cultivation of good plants both 
for human consumption and fur cattle is being neglected, the temptation of 
realizing such large returns from Cochineal crops causing landholders to negleet 
proper care of the soil suitable for growing other plants. 

“ Several species of Opuntia (Cactus) servo as food for the Cochineal insect, 
though Opuntia Coehinillefera and Optmtia Turn arc the most commonly used. 
There are several varieties o“ Cochineal insect, an inferior kind, abounding in 
Bengal, hut the Cochineal of commerce is the “ Grana fina” of South America, 
and I cannot learn whether it has been ever imported or had a fair trial. The 
question occurs to me whether any part of the Mysore province would do for 
Cochineal culture. Any kind of cactus, I believe, would grow here, and a gregt 
many of the Flora, &c.. of Brazil and Mexico, do well at'Bangalure. We havo 
also marked and regular seasons.” 

In reference to <he .above letter of Colonel Boddam the Secretary remarked that 
though the wild species. Gram tyUetira, abounded in various districts of Bengal, 
no at|ompts bad been made, of which lie was aware, to improve it by careful 
culture and judicious management. This wild insect has been found, by ordinary 
culture, to yield a color equal in, brightness to the domesticated Mexican species, 
or Oranajka, but it does not yield more than, one-third of the coloring matter. 
As several attempts to introduce the Orana fina into Bengal had failed, owing to 
unsuitability of climate, efforts might now be directed towards improving our own 
indigenous sort, f roiq correspondence which was published by the Society twenty 
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years ago, certain portiona of the N. W. P, and the Punjab would appear to 
oSer a fair field both for the improvement of the indigenoua kind, and for. the 
introduction of the Wexioan variety. The experimenta of the late Dr. Dempster 
on the wild Cochineal of Dpper India and the Punjab, and the obaervationa thereon 
of Dra. Falconer and McClelland, which are recorded in the seventh and ninth 
volumes of the Journal, will be fonnd alike instructive and interesting. * 

China Gnsss. 

Bead the following extract of a letter from Mr. James Montgomery, of the Sam 
Bag, Kangra, in continuation of the remarks submitted at the last Meeting 

“ I have much pleasure in asknowlcdging your fevor of4ho 25th ultimo, and 
am glad to find that you consider the China-grass fibre prepared by me to be of 
good quality. In a letter from a dealer in England, of 21st July, 1 am informed 
that my fibre is £20 per ton better than any then in the market. 

“ I cannot at present send 'you any seed. My plant has been out flniM this 
year, and I am now cutting it the third time. ^ few old clumps have however 
been left, and should they ripen any seed in October, it shall be saved fof you. 
I enclose a few 1868 seeds, but these are now useless. I have noticed that very 
dry seasons are favorable to perfecting the seed. Last year was an exceptional one 
in this respect, and the plants were loaded with seed. This year has been the 
reverse, 72 inches of rain having fallen since 14th June. 

“Full-grown leaves on my plants measure 12'’ X 17".» 1 have often endea¬ 
voured to dry specimens, but cannot preserve them in their natural color, the 
upper surface invariably turning more or loss black; so sending you leaves 
would not be of much use. I have posted for you a piece of root, and if you 
will have it planted in your garden, it will, in a very short time, enable yon 
to examine the fresh leaf. That the “ Eheoa,” anfl loehmcria nivea” 'are of the 
same species, there can bo no doubt; but whether direct comparBon'would show a 
diflbrenoe sufiicient to authorize their being considered distinct varieties, I am not 
in a position to judge. There are two varieties found in the hills in this vicinity* 
which, when growing,,and at a short distance, I can scarcely distinguish from 
my own; yet close examination shows marked differences between the three. 

“ It is very probable that most, if not all, the specimens sent to yojj from the 
Punjab wore obtained from me. So far as I can ascertain, until I introduced the 
plant in 1863, few in Upper India had seen either it or its fibre. Since then I have 
supplied roots to the Lahore and Saharunpore Gardens, .and to a number of 
private individuals. No fibre has yet been shown me superior or even eqnal to 
my own, nor has any reached England. I am now preparing a quantity for trans¬ 
mission to England, and will send^ou a fair sample from the halo for your own 
inspection and that of the members at any of your Meetings. Should a better 
specimen be sent you, 1* shall esteem it a favor if you will send me a small 
portion.” * • 



Tha aeeda tefenad to in the abore latter an bad, but the not U aound, and lln' 
Scott, who baa kindly undertaken to raiae it, reporta that it ia padiing out ahoota 
rigoTously. Though the planta (Bhaaa) flower annually in {he Botanic Garden in 
the hot eeason, they never produce a aingle need. The introduction of tbia root 
from Eangra will enable a careful examination to be made hereafter between the 
Bheea and thia other atook which Mr. Montgomery reporta having raiaed from 
aeed imported in 1861, from China direct. 

Agsicolttjbai, and HohticciiTurai. Notes. 

Submitted the following interesting remaika from Lieutenant J. P. Pogson, in 
reference to Rice', Poto.tos, &c., 

“ 1 do not see the Held newspaper, but the subjoined extract therefrom vihioh 
appears in the JDelht GatrtU of the.2dth August, is deserving of attention:— 

“ ‘ The Chinese assert that the rice imported from other countries where manure 
ia notVmpioyed, ia so inferior to their own in food-giving properties, that three 
bowla of it are required to satisfy a hungry appetite against one of the home- 
grown* variety., In Japan, however, the soil is so superior to that of China, that 
the rice produced in it is not liked by the Chinese on account of its extreme 
richness.’ Further on it is stated—* ThI yield is said to be sixty bushels of rico 
per acre,' China rice. ‘ 

“That the rice of China contains more gluten than Indian or American rice is 
quite possible, and that the rice of Japan contains more than that of China, is 
proved by the fact of its * extreme richness.’ 'fhe best Carolina and Patna rico 
only contains 74 POP cent of gluten and three-fourths per cent of fat, and as the 
nourishing powers of a cereal depends on its richness or gluten, and fat, the rice 
of Japan must contain both in excess, to be condemned on aecount of its 
richness. * . ^ • 

“ There is nh accounting for taste, and as the Japanese have for ages thriven on 
the very rice condemned by the Chinese, I suspeet the glutinous nature of the 
Japan rice is what ia objected to. But be that as it may, it is quite clear that 
the Japanese possess a very superior description of rice, and that the Chinese 
have a variety far superior to ours. Under these circumstances, I would venture 
to suggest for the Society’s conjideration that it would be advisable to give both 
kinds a trial in I&dia. The land being reclaimed from the Salt-water lake, would 
be a very good site for the experiment, and the sale of the produce as acclimatized 
seed wnuld yield a no smaU income to the tpwn of Calcutta. My experimental 
plot of Carolina rice is flourishing, 43 inches being the highest growth, and 33 the 
lowest. No signs as yet of the ears of rico, but they cannot be far off. 

“ Tou sent me two kinds of Lall Sag; the rdal or r<4 kind has maintained its 
usual growth, but the other kind varies in height from 32 to 63 inches, and is 
laden with seed. The leaf of this sag, when cooked, igives a pale pink color 
to rice, and is not near so palatable as (be true ‘ Lall Sag.’ It is 1 diink of 



Tabu f(x ita seed, whieli the Pahatrsss say th^ could audce iflfo^iSonl^ It^'eaC as 
they do Hie ‘ Phsdis.’ Goats and nbbits eat the leaves greedily, sad t^'port 
oupiaes enjoy the tbkl juicy stems; these we from three to five inches in<dr< 
Gumferenee six inches from the ground. 

“As this soy has grown so well in very poor rocky soil, and has not suffered 
from either the drought, or subsequent heavy rains, its value as cattle-food 
becomes apparent, and as such I would recommend it to all residents in Hill- 
stations who keep cows, goats, and rabbits. The seed no doubt will -answer 
for fowls and pigeons. 

“ The incessant rain has prevented me from sowing the black poppy. I have 
tried the German method of potato-planting, and find that a sfhgle potato planted 
entire has thrown out stems and branches which actually take up 20 square 
feet of soil. The growth cast and west being five feet, and north and south 
clear four feet (the flower branch is 3 inches over 4 feet, but 1 do not count jjiis) 
and as the plant is in full fl(jwer and will yet grow for the next 30 days, it is pretty 
conclusive that the German farmers arc right and the English wrong. 

My next potato experiment is also of importance. ’ 

“ On the 9th July, I put down a large potpto (crop of 1869) which germinated 
and was in leaf on the 2Sth July; sinej then its growth has been very vigorous 
(present height 18 inches), the flower buds having formed on the 23rd of August, 
and as far as I can judge the roots will ho ready for digging up, with the main crop, 
which was sown in March. If the rotum is good, an offium or onion crop 
might safely precede the potato crop in the hills, and in gardens early vegetables 
of all kinds might form the first crop and potatos the next." 

Read also the following extract of a letter from Mr. T. E. Ravenshaw, of 
Cuttack, respecting a blight in his rose trees ^ , 

“ All my rose plants this season have suffered from a peculiar so^e or blight, 
which if not meehanioally removed by a brush or scooping with a knife invariably 
kills the plants. It begins from below attacking the joints of shoots, and extends 
upwards by degrees AU applications I have tried—tobacco water, lime water, 
smoke, carbolic acid wate», and sulphate of iron and water have failed to stop the 
blight, or if the blight be killed the scales remain, and unless very carefully 
removed, the plants die. Examined with a mioroscopb each scale gontaio^a nest 
of minute insects. Can you tell me of any remedy for this pest ? I enclose a 
specimen on a small scale; but large healthy plants become speedily covered." 

The Secretary mentioned that Mr.’ Scott had obligingly •favored him with 
certain remarks on the above which he would read, as most probably they would 
he useful to other amateur Floriculturists suffering from the same blight as that 
to which Mr. Ravenshaw alludes 

“ I have read Mr. Ravenshaw’s note and looked at the specimen sent. 1 find 
it covered fith one of the scale insects, which is not unliko that only loo pre¬ 
valent at times in roses in Europe, and there called the Rose Scale— 
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rosa. All tlie race are moat eerious peste, and most difficult to euppress when once 
it has been introduced into a collection. In Mr. Eavenshaw’s case, it will be 
best to cut at once as much of the affected parts as can be spared, and rubbing 
the remaining parts with a handbrush, and wathing with soap and water. 1 
have also seen spirits of tar used with good effect, but this should be applied 
while the plant is in a dormant and leafless state. This is a winter’s applica¬ 
tion in Europe : here I should recommend its being made about the close of 
the raine, after they had been subjected to their annual pruning. Mr. Knight 
recommended, for the destruction of scale insects generally, a dressing with lime 
and sulphur.” 

Mr. 0. B. Blechj^don, in a letter from Tirhodt, dated 19th September, ^writes 
as follows:—' 

“The seeds arc splendid; all that I have yet sown have germinated 100 per 
cen^ Marjoram, Basil, &c., difficult to get to sprout, are all out. 1 make it 
a point to put my packet of seeds in the sun, brown paper and all, whenever it is 
clear ; this is good for them I should say, at least I have found it so. 1 shall bn 
able to send* down some good specimens of country Maize as grow'n by me. 
I picked the seed last year, and am, rewarded by a very fine crop both as to 
quantity and quality: it is now being cuj:. What you sent mo sometime ago, a 
small parcel, germinated well, but bar not given good cars. I have found this 
to be the case with all the imported kinds the first year; as an instance, last year 
you sent me some Maize seed ; the return was poor in the extreme. 1 got a few 
seeds ; these, this year, have yielded beautiful ears. 1 will send specimens; the 
quality does not seem to have degenerated. The Brazilian grass (rnnicum speeta- 
bile) is now five feet high, and has thrown out a number of shoots giving signs of 
flowerinje.” e 

* Mi8cf.i,i.4neous Commukications. 

The following letters were likewise submitted 

1—From Mr. F. Halsey, offering his services for raising vegetable and flower 
seeds for the Society at Umritsur for next season. Agrsed—That Mr. Halsey’s 
kind offer be thankfully accepted. 

2. —Bcom th^ Consul Gufleral, IT. S. A., applying for a quantity of seed of 
Fapaver lomni/erum for the Tenessee Horticultural Society. 

The Secretary mentioned that he had been able to meet this requisition through 
the fend assistance 'Of Mr. Eobert King, 'of the Opium Department at Arrah. 

3. —From the Secretary, Government of Bengal, P. W. D., Irrigation Branch, 
returning thanks for 40 copies, furnished to his depat'-menti of Bice Statistics of 

4. —Fropi Dr. W. G. Clarke, E. I. Bailway, Medical Department, intimating 
that he has been successful in raising the ‘Brazilian grass at Toondis, from seed 
received from the Society. 
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Mr. Claude J. Dumaiue, the first portion of a “list of timber trees 
and useful plants of the Hazareebaugh zillah forests.” ’ 

6.—From Mr. T. Sihdya, a printed description of the machines and processes 
prepared by him for separating the fibre and bark of Rhees from the stem, and the 
fibre from the bark. 

For the above contributions and communications, the best thanks of the Society 
were accorded. « 


Friday, the 28</» 0‘foher 1870. 

^ J. A. Cbawfobo, Eso., President, in the GIBir. 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members;— 

Messrs. W. J. Uerschell, Thomas Chennell, E. M. Slater and F. F3s®J)lohr, 
Capt. Ji. J. 'Walker, the Maharajah of Tipperah, Messrs. Ralph Griffith, A.B. 
Sutherland, A. C. McParlane, E. Lamb, and Ilf T. Hobart, llajah Bejoy Kesub 
Eoy Bahadoor, and Lieut. G. Alexander. 

Corresponding Member —Dr. George King. • 

The names of the following gentlejien wore submitted as candidates for 
election 

Major the Ilon’ble W. M. Fraser, Humoerpore,—proposed by Mr. H. A. Harri¬ 
son, seconded by the Seerotary. * 

H. D. Chauntrell, Esq., Solicitor,—proposed by Mr. S. E. Collis, seconded by 
Mr. J. A. Crawford. 

Lieut. C. S. Noble, Asst. Settlement Officer, Fyzabad,—proposed by Mr. A. G. 
Groto, seconded by the Secretary. . 

H. F. Wilson, Esq., Serajgunge,—proposed by Mr. D. T. Shaw, seconded by 
Mr. T. F. Hamilton. 

H. J. Dessa, Esq,, East India Railway, Arrah,—proposed by Mr. H. C. Levinge,, 
seconded by the Secretary. 

Baboo ■Vinialacharanif Bhuttachaijca, Deputy Collector and Magistrate of 
Nowada,—proposed by Baboo Protab Chunder Ghose, seconded by Rajah Sut- 
tyanund Ghosal Bahadoor. 

Rajah Poorno Chunder Roy, of Sonaputty,—proposed by Dr. R. F. Thompson, 
seconded by the Secretary. 

Sgoined—Cupt. W. C. Maekinnon, fium-Dum. 

The following contributions were announced 

I , _Report on the progress and condition of the Rc^al Gardens at Kew during 

the year 1869,—from Dr. Hooker, o.n., Director. 

2.—Correspondence relating to the cultivation of Silk in New South Wales,— 
from Dr. Geo. Bennett. * , 

The Annals of Indian Administration in the year 1868-69, Part 1, Vol. 



XIV,—from the Govonuaeat of BeagiJ. 

4. -A large quantity of' “Braailiaa Graaa” aeed fFaniem raiaed 

at Dum-Dum,—from Colonee B. H. 0. Wintle. ' 

5. — A. baaket-full of Tomatoes, of a pear shape, raised at Seetabotta on the 
Chord line,—from Mr. P. R. Browning. 

These Tomatoes were much admired for their rarity and pretty appearance. 
They are more fruity than the ordinary kind. Mr. Browning does not mention 
from whence he obtained the aeed. He has promised seed for distribution. 

6. —Another and lai^er sample of China Grass raised at Kangra,—from 
Mr. James Montgomery. 

Mr. Montgomery fends this fine sample in continuation of, and as corroborativo 
of his remarks ^hich are published in the Proceedings of August and September. 

Bc^ the following extract of a letter from Mr. Grote, dated Dondon, 2l8t 
September, in reference to the Picture and Address voted to him by the Society ;—' 

“T have paid £11-11-4 to Grindlay, whose receipt I enclose. The portrait 
would have been packed for dispatch before now had I been in England when 
the Exhibition closed. lfou> I find that Mr. Knight is absent from London, and 
his studio is not accessible. I shall give orders for its dispatch when Mr. E. 
returns. 1 saw Mr. Kobinson on his arrival, and duly received from him the frames 
with the address, which I admired exceedingly, and ithich I have deposited for 
the present with Dr. F. Watson in the India Museum. I feel deeply obliged to 
your Society for the trouble they have taken in having this flattering document so 
handsomely and elaborately recorded. The work does great credit to Mr. Lockers 
schooL Pray give him my best thanks for his share in turning out this artistic 
memorial, which to me is ^ecially valuable as containing the autographs of so 
many of my dd friends.” * 

Silk. 

. Bead the following communication from Captain Thomas Hutton regarding the 
present state of Silk' culture in India, with a few remarks on certain kinds of Silk 
yielders:— " 

“ At 8 time like this when, through the state of misrule existing in China, 
vast numbers of the mulberry trees have been destroyed, and the culture of Silk 
has been greatly impeded,—when France is being desolated by war, and her 
cultiyatots are called upon to relinquish sericulture and draw the sword in 
defence of the country,—it would seem to be a fitting time for tbe Government of 
India to step forward and seize upon so favorable an opening for extending the 
cultivation of Silk. Upwai'ds of a year has ^elapsed since the Duke of Argyll 
called upon the present Indian Government to exert itself in giving aid to 
the views'and ■wishes of the Silk Association in J^ondon, end yet, with the 
' exception of calling for information from' all parts of the country from persons 
many of whom had probably never examined a caterpillar in their lives, we appear 
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to be just as far ftom aiding and improving the cnlture of this Talndble article 
as if there were really no room for improvement 
“ The misfortunes'of China and of France should be regarded as most fortunate 
events for our own oountry and for India, and the Government should now 
promptly seize the opportunity of striking while the iron is hot It appears to 
me that under existing oiroumstanees there are just two courses open to us, 
namely, either to enter heart and hand into tho task of extending aifd improving 
the Silk culture of the country, or to let things go on as they are until, as lately 
in France, tho worms die out altogether and sericulture in India becomes a 
thing of the past. The present condition of all the Bombyooe, and the frequent 
failures of the bund, especially tis regards (exior, ftimish ample evidence that it 
is high time the Government should liberally step forward to arrest tho downward 
progress of this branch of commerce, and restore the constitutional vigour of the 
worms by breeding them in more favorable climates than that of Bengal,; and 
annually distributing both cocoons and eggs to those who may ho willing to^cnltl- 
vate them on common sonse principles iustcafl of handing them over ,to the 
natives to be again destroyed. There are men in tho country who are perfectly 
willing to devote their time and attentionrio sericulture, provided they can obtain 
assistance in procuring species and a fjw judicious hints for their guidance. The 
expenses ineuiTcd by the Government in establishing an experimental Silk Farm 
for tho purpose of issuing such healthy supplies of seed, would soon be amply 
compensated for by the increase and superior quality of ftie Silk produced for 
exportation from healthier stock. 

“ As regards the health of the insects now domesticated in Bengal, it is a well- 
known and oft-repeated fact that all are gradually degenerating; and what the 
wonder when we consider tho remarks lately mpofeijiy Mr. G. DeCrietoferis on 
the Japan Silk worm, namely, that ‘no annual worms will hatch regularly unless 
‘ they submitted to tho changes of the four seasons in a temperate climato from 
‘ the heat of a summer to the cold of a winter below zero.’ This is rather running 
to extremes, for I never resort at Mussoorie to any artifleiai means of protection, 
neither in this climato'is it at all necessary to do so. Eggs and cocoons alike 
remain suspended in the same room, in which, taking the whole year though, the 
thormometer may occasionally rise as high as 82°, and fall as loV as 26°. • I have 
never found any irregularity in the hatching, unless like these Japan worms they 
were very unhealthy, or were naturally hivoltines converted, like S. mtorot 
Bengal, into annuals. As to keeping ‘ the eggs well protected from the air w an 
earthen pot •iortea.Tot their hatching at unseasonable times, the practice is quite 
Buffleient to show how thoroughlyransuitahle and injurious to the constitution of 
the worms is the climate of Bengal, and how artificial is the treatment of the eggs, 
sinso exclusion from air is one of tho very host methods of rendering the eggs 
sickly anJ unprolific. How would Hit. DeCristoferis thrive, if shut up in a smaU 
room from which all air was studiously excluded ? 



]xx 


Proeeedinga of Oie Society. 


« Xhe so-called monthly woms of Bengal are likewise showing signs of deterior¬ 
ation, but I strongly suspect that this is less the fault of the climate than the rile 
native methods adopted in rearing them. With respect td S. Uxtor, Mr. 0. 3. 
Turnbull of Ghuttal informs me that ‘the bunds for the last two years hare been 
a failure’ in his neighbourhood, and he adds, when kindly sending me some seed 
of this species, ‘perhaps it may interest you to find out the cause.’ This I shall 
certainly endeavour to do, for the eggs appear to me about half the size of those 
sent to me from the same locality about fire or sis years ago, and prove that the 
worm is already well on the road to ruin. 1 do not despair of being able to 
restore it, and oven the Japan worm, 1 feel confident, will prove next year a very 
different worm froin w’nat it is at present, although some of the worms are even 
now inches ih length, or as large as the Boro-pooloo of six years ago. The 
cocoons are by no means to be despised, being well formed, compact, and pale 
sulphur coloured. The Japan worm will doubtless thrive up here, although it will 
not submit to the suffocating pot-and-pan system of Bengal. 

“ df the worm discovered last year by Mr. E. W. King at fianchee, Chfita 
Nagpore, feeding on tho Artocarpu) laemcka I think I may pronounce it to be 
Bombyx Bengalenaia, discovered by Mr. Grote on the same species of tree, but he 
has figured it so incorrectly that no one could recognise the larvte of Eanchee in 
the published figure of B. Bmgaknaia Mr, K. Frith of Calcutta told me many 
years ago that he had taken a moth which he considered to bo B. Hutteni of 
Westwood, as he found it in mulberry fields near Moorshedabod, and could see no 
difference in the markings. In this he was perfectly correct, though the species 
are proved to be' distinct by the difference exhibited by the larv®. So closely 
allied to B. Jtuiioni is it, that had I not knownTrom whence it came, I should have 
been tempted to pronounce it a diminutive specimen of that mountain species. 

“When the,cocoons arrived from Eanchee I found that many of the moths bad 
come out and had laid their eggs; these in a few days produced small black 
caterpillars resembling those of B. Suttoni at that stage. The puzzle now was 
how to feed them, for there were no Artocarpus lacooclui trees nearer than the 
Doon, so 1 tried several wild figs— Moru$ Sinemis, M. nij,ra, K. multieaulii, &c., 
none of which would they touch, and I expected to lose the brood. At last I be¬ 
thought n» of Mqrus Indica, knd succeeiled wonderfully, the young leaves being 
riddled into sieves in a very short time, and from that moment I reared the 
brood on branches of this tree placed in jars of water. During the first stage the 
worms were just as intractable and wandering as those B. Suttoni and required 
incessant watching, but at night they remained quiet. A good crop of cocoons 
was secured, from which the moths again emerged, the worms from which are now 
feeding and thriving upon young mulberry trees in the open air. When the second 
brood of woims came forth, the leaves of M. Indiea, had become so hard and 
tough that the young insects entirely refused them, so I substituted loaves of M. 
nigra and M. mullmulu, which they readily ate, and on which they ate now thriv- 
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ing. The Silk in colour resemhles that of JB, Euttini ; the cocoon is small, hut 
well-formed, and,tho^Silkshrongand elastic, and I see no reason to doubt itsutilify. 
A full description in all its stages 1 reserve for another paper. Another species 
has lately been brought to my notice, which I suspect will' prove new to science, 
and from the description it would appear to belong to the genus Autheraa ; but 
of this more when I have seen the species. 

“ This shows that we have still a fine field for research before us, if we can but 
induce the Government to come forward to our assistance; and, in order to avert 
the impending wholesale destruction of our present slock, an experimental Silk 
Farm situated in a temperate climate, and under the liberal auspices of the Gov¬ 
ernment, is all that is necessary’. * 

“ This system I have advocated and urged for the past twelve months but 
without any good result, and I am beginning to grow heartily sick of the subject, 
for few things aro more annoying to an energetio mind than constantly bawling 
into the ears of those who cither cannot or will not hear and understand.” ^ 

“ E S .—In continuatian of the above-1 may now add, that last night, 9th 
October, I received a letter from the Government declining ‘atpresent’ to enter 
into the extension of sericulture; so after a correspondence extending over 12 
moiitlis, and furnishing all the information called for, I am oast aside, and seri¬ 
culture may go to rank and ruin. 

“The words ’at present’ may lead to the supposition that the subject may 
hereafter be renewed, but it may not then be very easy to fmd a practical hand to 
carry on a Silk Farm, for certainly I will not do so unless on my own terms. 

1 am sorry to say, therefore, that I must abandon my intention of publishing a 
work already in hand, the letter-press of which would have formed a manual of 
instniction to beginners, while the plates would hat% contained colored figures of 
every known species of Indian Bombyx, and with the catorpillats in the first 
and last stages of growth, th" f ■ iin, and perfect insect both male and female. 

“ It is obvious, howevei, tliil such a work would be expensive, and that, with* 
out the aid of Governmer-*, far beyoud my private means. 

“ Hence the scheme Tails to the ground. Not only will the young sericulturist 
bo deprived of a practical guide but scientific men in Europe will regret to lose 
figures taken from the life, and some of which have never yet appeared. 

“ Such, however, is the decree of fate, and my career as a scientific sericulturist 
must cease.” • 

• • t 

The Secretary mentioned, in reference to the first portion of the above letter, 
that no reply had yet been received fiom the Government of India to the letter 
of the Society forwarded in Marcl) last with the BepoVt of the Special Committee 
on the present state of Silk Cultivation in Bengal. 

Repout fbIm Svdnev on Assam Silk Worms’ Egos. 

Tho ScS'ctnry next read the following letter from Dr, Geo. Bennett, Honorary 
Secretary, Acclimatization Society of New South Wales, submitted the report 
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from Mr. Brady on the condition of receipt of a packet of egge of the Mcaankoory 
Silk worm of Aaaam (Autkmm AmmaJ, forwarded in July laat:-~ 

“1 received your letter of the 30th of June, and have sent you by Book<Foet, 
this maO, the correspondence with India respecting Silk, printed by the Colonial 
Government and presented to both Houses of Farliament. Many persons in the 
Colony have been now induced to plant this season a large quantity of mulberry 
trees of the‘most suitable kinds, preparatory to the cultivation of Silk, this will 
give an impetus to the exertions of the Society, who having succeeded in already 
introducing the best kinds of worms, and as the report of the grain sent to 
Europe by Mr. Brady (as you will see in the correspondence) has ;bt5en acknow¬ 
ledged to be of a very superior quality, the Society arc now disposed to rest from 
any further importation of worms of any kind until they see what success 
attends those at present in their possession, or whether the Colonists will enter 
with snei^y into the cultivation of this important industry, for which the climate 
of Npw South Wales is so suitable. In the interval the Society would feel 
obliged if you would kindly inform .them what amount would be required to bo 
remitted to meet the expenses attending the introduction of other varieties and 
species of Silk worms, which will enable them to ascertain how far the funds of 
the Society (necessarily limited) will epable them to avail themselves of (he 
opportunity offered, unless the Society could induce the Colonial Government 
to assist them in so laudable an object 

“ I have also received by this mail your kind letter of the 29th of July, and 
also a packet containing eggs. Mr. Brady, to whom I sent them, has given me a 
letter reporting upon them, which I have enclosed, with many thanks for your 
attention. 

“ Geo. Brnneii, Esa., m.d., 

( 

“ Honorary Secretary, Aeelmatitation Soekly of New South Walei," 

' “ I have received the package containing eggs of the Mezankoory Silk worm just 
arrived by the mail, for which we are indebted to Mr. Blechynden. 

“Upon examination I found the grain in good order, except that the eggs had 
become loppe from the sticks, aqd (the bottle having been hermetically sealed) the 
sweating had been excessive ; a fair proportion of the seed appears very good, 
and I think the vitality is unimpaired, but in future it would be well not to 
ootk ok seal the bottlfs. ,In my opinion the j>e8t stopper is a piece of muslin, or 
thin stuffy stretched tight and tied over the wide mouth, this allows sufficient air 
to pass to sustain the embryo and prevent fermentation; in this instance the 
Stink in the bottle was very strong. > ' 

“ I shall carefully watch the progress of this new lot, and, in due time, let you 
know how they get on. 


“ ChARI.ES BltAUV." 



Bbazilian QBA88. 

> 

The Secretary mentioned that it would be in the recollection of Members 
that Dr. Hooker had kindly responded, about a year ago, to the Society’s requisi¬ 
tion for the seed of the “ Brazilian grass {Pahicum tpeetaiile,)," and that, as report¬ 
ed, at the Juno meeting, it had been distributed to upwards of 60 applicants; 
but that so much greater had been the demand than the supply, that he had 
applied to Dr. Hooker for a further quantity. By a letter received by a recent 
mail. Dr. Hooker had expressed his Readiness to write for more seed, if it was 
certain that it is the seed of Panieum ^ectabile, as to him it now appears only a 
variety of Guinea grass. (P, jmnentorum). 

Colonel Wintle had received a’small portion of the seed in questiop, and now aub- , 
mitted the result in the several bags of seed placed on the table, with a specimen 
of the grass. In his letter accompanying this donation. Colonel Wintle re¬ 
marks:—“It is a splendid plant and I think of quicker growth thaa Guinea 
grass, especially in the dry season; in the wet I do not think it thrives so 
well.” Colonel 'Wintle also observes that he finis it of a much ipore branching 
habit than the Guinea grass he has been in the habit of growing. To set the 
question of its identity with Guinea grass br otherwise at rest, he (the Secretary) 
had forwarded this sample to Mr. Scott, the Curator of the Royal Botanic 
Gardens, who reports that he finds no difference between them. 

Letters were also read— 

Prom the Under-Secretary to the Government of India, requesting that the result 
of the experiments instituted with Compton’s Patent Chemical Manure in the 
Society’s Garden may be reported through the Government of Bengal, for tho 
information of the Government of India. 

The Secretary reported that the manure in qufesSUh was received in'January 
last and had been distributed in small quantities, to about thirty applicants. Ho 
had not yet received a single report, but had now written for them. No experi¬ 
ment had been instituted by the Society, as they had not been in a position to do 
so, and bad, indeed, been obliged to suspend all such useful trials since the period 
the Government of Bengal hod resumed the piece of ground which had, for so 
many years, been allowed them as an experimental garden. 

From E. 'W. Molony, Esq., Commissioner of the Rajshahyo Division, in-respect 
to tho Otaheite Sugarcane. “ I have come to Bungporc on circuit”—writes 
Mr. Molony—“and am informed by an old resident her* (Mr. Behling, a Danish 
gentleman) that in former years tho Government used to distribute to aU ap¬ 
plicants a superior kind of sugarcane called the “ Otahe(to.” This cane was highly 
appreciated by the ryots, who still bontinually ask for what they call tho Saheban 
cane. It was cultivated largely for many years, but has now quite died out. 

“ Could you kindly infofm me whether tho Society could supply me with any 
of this cane, or whether the Government have any in their garden which they 
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would giro for propagation bpre. Mr. Eehling will take g^t interMt in the firat 
operation necessary to re>introduce the oultiTation here.” 

The Secretary mentioned that the Society had diekibnted,' in former years, not 
only in the llnngpore, hut in Tarioos other districts of Bengal, large quantities of 
the Otaheite and other superior varieties of Sugarcane, but tMs, and other useful 
cultures, had necessarily been abandoned since the resumption of the Society's 
garden by the Government of Bengal. Mr. Scott, the Curator of the Boyal 
Botanic Garden, is also unable to meet Mr. Molony’s requisition. 

From the Officiating Assistant Secretary to the Government of Bengal, sub- 
'mitting a further despatch respecting the collection of Ipecacuanha plants for 
.India. 

From Mr. H. A. Harris, in reference to his previous communication (sub¬ 
mitted at the August Meeting) regarding irrigation by wind power. Mr. Harris 
acknotvledges receipt of several responses, through the Society, to his offer of a 
small, wind-mill pump, complete, on certain conditions, and then states as follows 

“ I now beg to inform you that my first model of a simple pump is at present 
working in the garden of the ‘ Presidency Jail,’ and can be seen on application 
to Dr. Lynch, who has kindly taken- charge of it, and is cxperimcntalmiDg 
with it. 

“ I have a second model in hand, but have so little leisure time just now that 
I am afraid some delay will occur before it is completed. 'When ready I will 
t^in communicate w^ you. 

“ I will make drawings of my models and send yon a few copies, and any 
person can then put up a pump himself; this will prevent delay and disap¬ 
pointment. 

“lam happy to say that-Ctovemmcnt are going to move in the matter.” 

From the Secretary, Agricultural and Horticultural Society of the Punjab, 
returning thanks for a copy of the last published Ho. of the Society’s Journal 
tvol. 2, Part 1, N. S.). 

From riie Secretary of the Madras Literary Society to the same effect Mr. 
Grose promises to send as requested for the Journal any papers they may receive 
bearing qn the rural economy of their Presidency, as they have for some time 
past ceased the publication of their Journal.. 

From the Secretary to the Chief Commissioner of Mysore, conveying the 
Comnlissioner’a best, thguks for the collcetion of grass seeds forwarded at their 
requisition. • 

For the above contributions mid communications the best thanks of the Society 
were accorded. 



Friioj/, the 25th Novtn^ 1870 . 

J. A. CBAmoBO, Esq,, Fretident, itl the Chair. 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members:—Major the Honorable W. 
M, Fraser, Lieutenant C. 8 . Noble, Messrs. H. D, Chauntrell, fi. F. Wilson, 
H. J. Uessa, Baboo Vinial Charana Bhnttaohaija, and Eajah Poomo Chunder Boy. 

The names of the following gentlemen were submitted as coiididates for 
election: 

Mohina Bungun Boy Chowdhry, Zemindar of Eakcma, Bungpore,'—'proposed 
by tho Secretary, seconded by the President. 

The Honorable A. Eden, c.e.,—proposed by Mr. B. W, Fiin^, seconded by the 
Secretary. 

H. T. Prinsep, Esq., c.s.,—proposed by Mr. King, seconded by the Secretary. 

E. F. Sandys, Esq., Chupra,—proposed by the Secretary, seconded by the 

President. 

The following contributions were announced• 

I. —Memoirs of tho Geological Survey of India, Paieeontologia-Indica, vbl. iii., 
Nos. 1 to 4; Memoirs of the Geological Survey of India, voL vii., Part 2; 
Becordsof the Geological Survey of India, vol. iii.. Part 4,—from the Superinten¬ 
dent, Geological Survey of India. * 

2. —Cuttings of a few new binds of Boses,—from Dr. T. Beaumont. 

3. —A small quantity of acclimatized flower seeds,—from ^r. K, W. King. 

4. —A few seeds of Australian Gum trees,—from Mr. John Hudson. 

5. —Seed of Guinea Gr.ass raised from tho so-called Brazilian Grass seed,-from 
Dr. W. G. Clarke. 

6 . —Samples of Carolina Paddy raised in the Andamans,--from Captain 

Prothoroc. * 

Tho following notice from the Council was road (to bo re-submitted for confir¬ 
mation at the next Meeting) 

“ That the Council of tho Society be allowed to approprietc a sura not exceed^ 
ing Hs. 30,000, out qf the invested capital of Bs. 42,700, from time to time as 
required for the purchase of a piece of land in the suburbs of Calcutta, for erect¬ 
ing buildings thereon, for excavating tanks, and laying out such land 40 acquired 
for a garden for the use and benefit of tho Members of the Society in the terms 
and conditions of Chapter V., Sections 1 and 2 of the Bye-laws.” 

Proposed by Mr. W. Stalkartt—“ 'That no steps bo tqben towards the pdrohase 
of any piece of ground until the whole garden question js brought before the 
Government agiiin.” . 

Eqo.s pnosf THE JiTAa Silk Worm. 

Tho Secretary next submitted the following remarks from Capjain Thomas 
Hutton, relative to tho reiult of his i^ials with Japan eggs:— 

“ Ancnt those Japan eggs sent by M. de Christoferis, I all along apprehended 



8 croas'brced! This tnnis out to hp the case as fomerly viUi those you sent me; 
yours vas a hybrid betwedn B. Sinensis and B. Mori, whereas these are s hybrid 
between B. Sinensis and B. Teztor. It is easy to obtain a>cro88, butthis is the 
first time I believe that the two species composing it have been so thoroughly 
separated. M. do Christoferis’ eggs hatched in dribblets, and after a time showed 
two difierently colored caterpillars, from the appearances of which I guessed Ute 
presence of Sina and fioropooloo; at length cocoons were spun, one beautiful 
yellow, the other whitbh with faint'yellow tint. The moths came forth one kind 
very small, and the other as largo as Boropooloo. Then I made all the small ones 
couple together, and all the large ones together also: the small laid palo yellow 
eggs, which in ted drys turned purplish and then grey blue; these hatched again, 
and the manner.of hatching at once proved them to be B. Sinensis; as, instead of 
ceasing to hatch about noon as all the others do, they continued to come forth 
all day mi all niyht, so that in 24hours all were hatched: they are now feed¬ 
ing merrily, and gonet hrough one moult. The large moths also laid eggs which 
were larger than the others, and in a few days turned vinous clay and then deep 
leadeif grey, h(t not one of these has hatched, and they will probably remain 
in itafu guo until the spring! Hero then is the secret of M. de Christoferis’ 
failure, for it was a case of the Sina striving to batch, andthci>oropoo&o trying 
to remain unhatched, and so between thtm spoiling the brood. When Sina has 
again laid its eggs I will send you a few, as well as of Boropooloo, that you 
may see for yourself.^ France has tiuslworthy agents in Japan, and therefore I 
suppose procures an unadulterated article, whereas any one writing to a friend 
gets any hybrid-that comes to hand.” 

TeiaIi Sowing of impoeted Seeds. 

The Bbcretary placed or.'the table a statement with which ho had boon oblig¬ 
ingly favored by Mr, John Scott, Curator of the Royal Botanic Garden, of 
tho result of sowings of the imported seeds of this season, vegetable and flower, 
Und read the following note thereon:— 

“I enclose a tabular statement of tho results of my trial sowings of your 
vegetable and flower seeds. The results show tho high quality of the seeds, and 
though a /ew (as shown in % tables) failed in tho first solving during the rains, 
in a subsequent filial I have got all to germinate, so that should yon have com¬ 
plaints from Members the fault lies not in the seeds, but in the bad management 
of thoee who fail, shpuld toere be any." 

The best thanks of the Society were tendered to Mr. Scott for his kind com¬ 
pliance with their request, and for the trouble he has taken in testing these seeds 
and preparing the tables. 

, UmiZATlON OF THE SIAEKS OF THE CoTTON PlANT. 

Bead a letter from^Br, R. F. Thompson, Civil Surgeon, to the'Oddrcss of 
the Magistrate of Hoogbly, on the above subject. This letter, with the 
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specimen* of fibre and gunny cloth therein alluded to, are fiowarded to the 
Society by the Commissioner of Burdvan for an opinion as to their value and 
quality.—{&« Cmretpindente and Seleetious.) 

CanouMA Faddt. 

The Secretary read the following letters regarding the results of attempts 
at cultivating the Carolina poddy in various localities 
lint —From the Officer in charge of the Maunhhoom JaU, to the address of 
the Inspector-General of Jails, Lower Provinces, dated 7th October 1870:— 

“ I regret to inform you of the almost tot J destruction of the Carolina paddy 
which was sown in the Jail garden in June and July last, and, which looked so 
promising twelve days ago, whtm the Sanitary Commissioner saw it. Daring 
the last week an insect larger than the common fly, and of a color resembling the 
plant, attacked the crop and partially destroyed it. The natives call the insect by 
the name of Bhowan, and I have had a few of them caught and preserved in 
spirits of wine. The stench from the insect is intolerable, and cannot be epsily 
removed from the hands by washing. It seems that the insects flitted about the 
crop in largo numbers and settled upon the cars, from which they could not bo 
driven off, and from whence they extracted »lhe sap, or milky juice, and left a 
quantity of withering husks. It is very c^irious that the insect did not attack aught 
else in the garden, nor is it known to infest tho common paddy crops of this place, 
except those that are grown early, and then very seldom. I procured the services 
of some cultivators of rice for the purpose of lidding the ric/crop of tho horde of 
flying insects, but their applications (consisting chiefly of assafootida) failed to do 
any good. 

“ My private gardener, whom I brought down to the Jail garden, states that the 
presence of the insects was owing to the kind of asjpxure used in the • ground. 
This may be questioned, inasmuch as the same kind of manure is need through¬ 
out tho garden, and no other crops therein have been similiarly affected either 
now or at any other time. Besides, such manure is partially used by natives 
cultivators, who are only too glad to allow people to relievo themselves in 
their fields. * 

“ Tho rice plant had attained the height of 3 feet and 10| inches, and each plant 
on an average contained 149 graius. The latter were larger than those seen in 
the indigenous rice crop, which was sown about the same time that we made 
our sowing.” ^ • 

In tho letter forwarding the above report. Dr. Mouat requested to be informed 
if a remedy could be suggested. The Secretary mentioned he had, in reply, applied 
for a few of tho insects referred to., * 

Second.— From J. D. Gash, Esq., of Jugdespore Factory, Pertabgurh, Oudh, 

diited 12th October 1870 ;-y 

“It was my intention to have seril you a detailed account of tho results of 
my sowings of tbo Carolina paddy you sent mo, but 1 am afraid I will not be able 
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to do so as the crop on tl )0 ground is being &st destroyed by a species of grub 
which finds its way in the hollow of the stalk, as also of a fly that attacks the ears 
as they first make their appearance; and the grub works its way up the stalk eating 
the coating of pith which lines the stalk, and the consequence is, the grains in 
the ear do not properly form but'are destroyed in their inflmcy. The fly only con¬ 
fines itself to the unripe grains, and from all I can yet see, it seems to destroy 
the vitality .of the grain by, as it were, sucking up the nourishment required to 
produce the paddy. As the success of my crop depends in a great measure on the 
destruction of these grubs and flics, I will feel obliged by your sending me, by 
return of post, any information you can for the extermination of these pests. 
I am at present‘trying oil cake, but am not certain of the success I will 
meet with. I send you a few of the destroyed ears, as also some of the flies and 
grubs; the flies have a bad smell as the native name implies. They are called 
dandku, and the grubs “ ATiira,” 

The Secretary mentioned that he had, immediately on receipt of the above pests, 
8 ent<them to Dr. John Anderson, Curator of the Indian Museum, and he had 
been favored with the following reply from Mr. Wood-Mason, the Oificiating 
Curator:— 

“ I must apologise for delaying so lo"!ag the answer to your note of 16th October. 
My colleague, Dr. Anderson, left Calcutta on 26th October for Europe hence 
this delay. The grub referred to by Mr. Gash is probably the larvoe of some 
boring beetle, and the so-called fly certainly a species of bug: all the species 
of the enormous family Jlcmipicra (bugs) injure plants or animals in the way 
described by your cori^sspondent. The insects arrived in such a damaged state 
that it would be impossible to attempt to give a more precise determination 
than the‘above. If Mr. Gash will kindly forward specimens of his enemies 
preserved in spirits, wo shall bo happy to give him more definite information ; 
but, 1 regret *to say, that we cannot hold out to him even the shadow of a hope 
of being able to find a remedy.” 

* From S. E. Peal, Esq., of Sapakattee, Seebsagor, Assam, dated 12th 

December:— ^ 

“ I had hoped to bo able to report favourably of my Carolina paddy this year, 
not only I have two acres pt more of it, but from its fine healthy appearance. 
An unexpected pest, however, has appeared in the small birds, for as it is the 
first in ear by about a month, when once fotmd out they never leave it. 

“ Oinc small bird colled the “ Toonie ” is the worst; it is useless almost to try 
to frighten it. 

“At 10 or 12 feet off t]iey sit and cat, and unless pelted will not stir; and 
os this remedy is worse than the disease, I noV try shooting them. 

“ This latter I tried all yesterday but found it of littlo use either. They wUl alight 
in a cloud at the gun-muzzle. Being very mall 1 seldom get more thi^ two at a 
shot, and they must of course be shot flying. It is most disheartening, mote 
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espocialljr, as the ABsamese now see the trouble and thank their stars they have 
net got this new kind. * 

“ The native crop is dot yet in ear, so this will continue for another 10 or 20 days. 
" Yesterday I estimated about 4,000 of these birds alone that could not be kept 
off, and on opening those shot 1 found eight to ten grains of "milk rice ’’ in their 
crops; this was the morning meal, and as in the evening it is worse, 1 imagine 
the loss daily was about 8,000 grains, and this will soon leavd nothing.* 

"I was on point of writing to say I should have 10 or 20 maundagood accli- 
matized Carolina paddy to place at yoiir disposal, but I am afraid I shall only save 
enough for seed. 

“What is now growing came firom some I planted last yea^at the usual (local) 
time. 

“This Toonie is a grass seed-eater and does not roost in trees. ’’ 

Fourth.— Captain M. Protheroe, Assistant Superintendent of Port Blair, 
Andamans,dated 7th November:— 

“I have the pleasure to inform you that,the*ten seers of Carolina paddy seed 
forwarded from Metcalfe Hall were duly received, and the crop was grown at Port 
Mouat, an out-station of Port Blair, under 5tr- N. Homfray’s supcrintondence. 

“The seed was sown in a nursery dnring the last week in May, it was planted 
out in June and covered an area of about four acres. It ripened during the first 
two weeks of October, daring which time wo had dry weather, and the crop was 
then got in. The yield was a little over lbs. 7,000. 

. “ I forward, favored by Captain Bundell, specimens of the paddy. The roots of 
the first crop have been left in the ground for a second crop. 

“ The above yield would bavo been much larger had it not been for the ravages 
of innumerable small birds, which were with great difficulty prevented i|rom des¬ 
troying the whole crop. , 

“The experimental crop having been successful this paddy will be tried on a 
larger scale next season.” , 

Letters were also submitted:— 

From Captain Thos.« Hutton, Mussoorie, forwarding n note on the Burmese 
Silk Worm in reforenoo to the report of the Deputy Commissioner of Thyetmyo 
on Sericulture in British Burmah, as published in tffe supplement to the’Offlzefte of 
Jodis of 6th November, No. 43 of 1870.—Transferred for publication in the Journal, 
From F. Ualsey, Esq., Umritsur, in respect to the supposed Brazilian grass. 
“ I beg to report,” writes Mr. Halsey, “that the seeB yoli sent me last year 
of ‘Panieum ^eetabUe' has germinated freely. At the time yon sent me the seed 
yon expressed an opinion that it was the same as* the ordinary Ouinca grass 
of the country. 1 now beg to confirm that opinion without any doubt what¬ 
ever. I have seeded both side by side, end to my mind they are absolutely 
identical. ,At the same time, it cannot be impressed too much upon people, 
that there is no better forage, for cattle than this grass on irrigated hmds. 



and with a little manuTO occanonally it can bo cut twelve times a year, and cattle 
are greedily fond of it’* 

The Secretary obeerre^ in reference to the above rciharks of Mr. Halsey, 
that seed of the Guinea grass bad been distributed by the Society annually 
for the past 30 years or more, so impressed were the esecutivo of tho desirableness 
of introducing, if possible, this fine cattle fodder throughout India; but the object 
desired in the attempt (hitherto fruitless) of obtaining the Brazilian gross seed 
was to introduce a plant which, from report, is said to be independtnt of irrigation. 
The Guinea grass, when once introduced, ciin bo kept year after year in Bengal 
without irrigation, but in Upper India constant irrigation would appear to be 
absolutely necessary lor its preservation. 

From Patrick Duff, F.sq., Bhaugulporc, reporting the result of his trial with 
the Pegu Indigo seed received from thC Society in January last. The following is 
extract of Mr. Duff’s letter;— 

“I sowed some portion of it in May, on the first shower wo had, and finding 
it snftering for want of another shower, I watered it with a garden watering pot, 
but no't getting any rain again for some days it seemed to be very much affected 
by the hot sun we were then having and died off. What remained I sowed with 
a crop of onions, a plan often followed in this district when practicable. 

“ The onions wore watered, as usual, every week or 10 days, and under this 
treatment the Pegu seed seemed to thrive very well indeed. The plants when 
young had large leaves, but as tliey grew the leaves became smaller. The plants 
were not larger than those from Benares or daiscc seed, and appeared very similar, 
except that the roots and branches were somewhat thicker than plants grown 
ftom the abovementioned kinds of indigo seed here. 1 do not think the Pegu 
seed will^stand drought so wgll as Benares or daisee seed. 

The quantity I got from you being so small I was unable to make experiments 
by sowing it at various rimes during the year; it might have proved better if tried 
in October, which month we all sow tho greater portion of our indigo in. But, on 
the whole, I do not think it a better kind of seed than the two kinds I have had 
any experience with—that is, daisee and Benares. I did net find the leaf richer or 
in any way bettor than that of the above two kinds.” 

(This seeft was presented by the Officiating Superintendent of the Boyal Botanic 
Garden in December 1S69.) 

Mr. S. P, Griffiths remarked that he had also tried a porrion of this seed by the 
aide o? the Pumeah plant,and found the latter of a deeper green, and rather more 
Inxuriant altogether, but there'is not much difference between them. 

From (Mptain H. P. Lovell, Superintendent P. and (>. Company, inrimaring 
that he has received anthority from London to refund half of the freight (£39-2-6) 
paid on seeds sent by Messrs. Law, Somner & Co. from Melbourne. 

For the above presentations and communications, the beat thanks of the Society 
were accorded. 
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A SpeeM MttfiHff mu itM on Friday tht 9th Beemkr 1870. 

J. A. Cbawfori), Ew., Fiesidenl, in the£hair. 

The President stated the object of tho Meeting, and pointed out how greatly the 
efficiency of the Society was crippled for want of a piece of ground for an econo-,, 
mio garden; he also alluded to the want of success which had attended the efforts 
of the Council to obtain a proper piece of ground, and the absolute necessity there 
was that tho Society should have a garden to enable it to resume its former field 
of usefulness in agricultural experimentf; and with this view, after briefly stating 
his own opinion in tho case, suggested that ' ho Society should address Govern¬ 
ment once more for tho grant of a suitable piece of ground on |[ich terms as might 
appear to the Meeting best adapte^to obtain the object in view. 

It was then proposed by Mr. A. II. Mowbray, seconded by Dr. C. Fabre 
Tonnerre, and Jlesolmd, that the Council address the Government of Bengal for 
the grant of the piece of ground to the south of Belvedere, measuring about 41 
beeghas, and offer, on the condition of the ground being granted in perpetuity, to 
forego the annual grant of Its. 5,000 now paid1)y Government to the Society. . 

It was nest proposed by Mr. J. A. Crawford, seconded by Mr. M. Henderson, 
and Itcsolred, that the Proceedings of this Meeting be submitted at the next 
Monthly General Meeting of Members fur %oufirmation. 


Ttusday, the 20t/» Deeetnher 1870. j 
J. A. Cbawfobu, Esq., Fi-esident, in the Chair. 

Tho Proceedings of the last Monthly General Meeting, and of the Special 
Meeting of the 9th December, were read and confirmed. 

The following gentlemen were elected Members, 

Mohina Ruengun Roy Chowdry, the Honorable A. Eden, Messrs. H. T. Prinsep 
and E. F- Sandys. 

The names of tho following gentlemen were submitted as candidates for 
election 

G. To 3 mboc, Esq., Cuffiack,—proposed by Mr. G. M. Currie, seconded by 
Mr. W. Maepherson. ^ 

Captain E. C. Corbyn, Deputy Commissioner, Shahpore, Punjabf—proposed by 
the President, seconded by the Secretary. 

Moulvie Mahomed Russeed Khan Chowdry, Nattore,—proposed by the Secre¬ 
tary, seconded by the President. 

W. Lloyd Jones, Esq., Bengal PoUce, Dinagepore,—proposed by Mr. Vesey 
Westmacott, seconded by tho Secretary. * 

Baboo Goluck Chunder Ghose, Zemindar, Cuttack,—proposed by Baboo Mohea 
Chunder Baneijeo, seconded by Rajah Suttyannnd Ghosal. ' 

Captain HirvBlatbwayt, Assistant Commisaionor, Golaghat, Assam,—ptopoaed 
by the Secretary, seconded by the President. 



luxii ' Proceedingt of the Society. 

T. M- Francis, Esq., Solicitor, Calcutta,—-proposed by the Secretary, seconded 
by Mr, fi. Blechynden. 

Teibbte op kespect to the memoey of Da. TuorfAs AHOEnsoN. 

Bi'fore commencing the ordinary business of the Meeting, the President in a 
few words alluded to the intelligence which had been received since the last 
Monthly Meeting, of the death of one of their Members, Dr. Thomas Anderson ; 
and read the following Resolution, submitted at the last Meeting of the Council, 
which ho was sure would be concurred in by every Member present:— 

“ That this Society has heard with the' deepest regret the intelligence of the 
decease of Dr. Thomas Anderson, Superintendent of the Royal Botanical Garden, 
Calcutta. A wortCy successor of AVallich, Griffith, Falconer and Thomson, he 
has been cut off in the prime of life ere the science to which he devoted himself 
could reap fully the benefits of his varied knowledge and matured experience. 
In him this Society mourns the loss of one of its late Vice-Presidents, and of 
a contributor to its Journal of many of the most interesting and useful papers 
in it This Society takes, theseforQ, this the earliest opportunity in its power 
of placing on record in its Proceedings, its high appreciation of his services 
in the cause of botanical science, and the loss that this science has sustained in 
his early death.” Umnimmisly adopted. 

The following contributions were announced 

1 . —Report of the Sanitary Commission for Bengal for 1869-70; Report of the 
Cotton Department^or 1868-69 and Records of the Geological Survey of India, 
vol. 3, Parts III and IV,—from the Government of Bengal. 

2. —Progress Report of Forest -Idministration iu the Central Provinces fo>- 
1867-68 and 1868-69 ; the Flora Sylvaliea of tb" Madras Presidency, Parts 
II, IV. and V; and Iconeo Plantarvm India Orientalu (Beddomc], Series IV, V, 
and VI,—from the Government of India, Home Department. 

3. —Report of Department of Agriculture of Washington, for August and 
September 1870,—from the Consul General, U. 8 .A. 

4. —Annual Report of the Calcutta Botarl Garden, from April 1869 to March 

1870,—From the Officiating Superintendent. • 

6 .—Journal of the Asiatic Society of Bengal, Part I, Ko. 3,—from the Society. 

6 . —Ccshmerj Morels, by M. C. Cooke,—from (he Auth-jr. 

7 . —Specimens of unusually large Capsicums and fine long Chillies (and a 
quantity of the seed) raised in Tirhoot,—from Mr. C. E. Blechynden. 

8. —A few ears t)f “Japan Maine,”—froln Mr. G. Bartlett. This is the moixe 
with the white striped, leaf which, is so ornamental. 

The above seeds are available to Membeis. 

Eeoovehy op DUES fhom bx-Membeks. 

The attention of the Meeting was next.directed to*the oonsideratiqn of certain 
practices occasionally resorted -to by some few Members prepwatory to resign- 
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ing, by which undue advantage ia taken b; them of their Membership, result¬ 
ing in pecuniary loss to the Society. 

It is, therefore, deemed expedient, fur the better protection of the interests of 
the Society, to amend and enlarge the provision of the Bye-Laws, so that without 
having recourse to coercive measures, the Society may be enabled to recover some 
of the arrears of subscription and other dues from ex-members, and also prevent 
for the fliture a rocurrenoo of the practices complained of—»&., that* of timing 
resignations after having fully-availed of the privileges of memberships, so as to 
evade payment of the last quarter’s subscription for that year, and, in some in¬ 
stances, withdrawing from the Society by ceasing to pay any fuijher subscription, 
leaving one or two quarters’ subscription unpaid for the yesfr in which they had 
exercised their privileges. 

As every exertion ia now being made to ensure the arrival of the seeds in all 
April for distribution next year, it is very desirable that the following Besolution, 
recommended by the Coniieil, should be adopted^ 

It was then proposed by Mr. \V. Pigott, . seesnded by Dr. C. Fabre Tonnerte, 
and Resolved unanimously:— 

“That a list of the names of all ex-Members who have directly and indirectly 
withdrawn from the Society by non-payment of subscription, &c.., since the year 
1868, after participating in the privileges of their membership during the year of 
their withdrawal, but who have failed to pay up the balance of subscription and 
their dues for such years, be published yearly from and afte^ the 30th June next 
(1871) for general infomation.” 

dERlOiaTUEE IN BeNOAI. 

Road the following commu ication from Mr. G. IJ^Oristofciis in reply to the 
remarks of Captain Thos. Hutton, submitted at the fast monthly meeting :~ 

'* Permit me to address you a low lines for communication to the Society, in 
answer to some remarks reflecting on myself, made by Captain T. Hutton in his , 
letter to tho Agricultural and Horticultural Society printed in the EnylishimH paper 
of the 22nd instant. • 

“ When I said that ‘ no annual worms will hatch regularly, unless they are 
submitted to the changes of the four seasons in &* temperate clyuat^lVom tho 
heat of a summer to tho cold of a winter below zero,’ 1 alluded to the Centigrade 
not tho Fahrenheit. The climate of Mussoorie, ranging from 26 to 82 Fah. ought 
to be well adapted. 

“ In saying that the annual eggs of Bengal are kept well protected from the air 
in earthen pots (which are cool and porous), I was not advocating my own 
views, but was simply stating a mettiod adopted by the natives of Bengal for the 
preservation of the annual worms, since perhaps these have been introduced in 
tho country^ and I fail to perceive the drift of Captain Hutton’s comparison 
between a man and a silk worm egg, unless it is meant for witticism. 
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“Captain Hutton’s plan of breeding the ■worms in a more favorable climate 
than Bengal, and then distributing both cocoons and eggs to those willing to 
cultivate them carefully, will do very well for the annual cocoons; but what is 
most vital in Bengal {where mulberry is cut four or five times during the year) 
and ought to attract the attention of all practical men, should be the improve¬ 
ment of the monthly or Folivoltine worm in Bengal itself. The native method of 
buying sqed cocoons, getting the eggs, and rearing tlio worms, is full of mistaken 
notions and practices, and if an experimental .silk farm under intelligent and 
practical management should be established in the. centre of the cocoon producing 
districts of Bengal, by the aid of Government and the silk manufacturers, it 
is certain that giyd results may ho obtained tending to improve the quality 
of these monthly species,'by the distribution of the cocoons or eggs produced in the 
farm.” 

In connection with the subject of silk, the Secretary next read the following 
letter from Mr. Charles Brownlow of Oachar, and stated that ho had received 
tlfc cocoons therein referred to, and that they had been divided between Captain 
Hutton of Mussoorie, tho Acclimatization Societies of Melbourne and Sydney, the 
Austrian, Italian and French 'Consulates 

“ I heg 10 advise you of my being about to de.»patch to your address a box 
containing 71 Atlas cocoons (live), which I trust you will cause to bo distributed 
to parties likely to make experiments in rearing the silk. You will be the best 
judge of who will be likely to turn them to account, but I would suggest batches 
being sent to the .t^astralian, Austrian and Italian Governments, Captain Hutton, 
M. Guerin Do Menevillp, &e. 

“ 1 shall shortly send for the Agricultural and Horticultural Society’s report an 
account of the rearing of the brood in open air, in which process from first to last 
I met Svith no misadventifre ;■ the worm is evidently very docile and tractable. 

“ A batdn of ten cocoons would be enough for experiment, and would yield 
at least two or three fomales, which at the rate of 400 eggs each, and allowing 
casualties, would consume tho foliage of a couple of large trees, if not more. 

Blighted Paddy. 

Beal&e following lettewfrom the Commis.sioncr of the Presidency Division 
regarding the blighted condition of the Paddy crop in the vicinity of Diamond 
■ Harbour:— 

1, The accompanying dhan has been made over to me as a specimen of a 
very serious blight which has affected a considerable portion of the standing rice 
crop to the south of Diaiqond Harbour. 

“ 2. I should be very much obliged if you would be sc good as to favor me 
with an]( remarks which the knowledge and experience of yourself, or any member 
of your Society, can suggest us to tlie .nature and cause of the blight. 
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“ 3. It is so far, as I understand, the result of the last heavy rains, which 
led to a considerable rice tract being submerged for a short time.” 

The Secretary satd he had been favored by Mr. Wood-Mason, the Officiating 
Curator of the Indian Museum, with the following report on this blighted paddy: — 
“ The specimen of paddy just received is infested by a species of TJstilago smut 
in common parlance. Many species are known of this genus of parasitic fungi, which 
are determined partly from characters furnished by the spores; partly by the habit of 
the fungus, &c. They generally grow in the interior of the organs of plants, as in the 
case before mo, i n which the usual grCat deformity of the grains, absorption of the tis¬ 
sues, and their total replacement by aggregations of the spores of the fungus, have 
taken place. The interior of spme of the grains presented % whitish gummy, inter¬ 
laced, ill-definable thread like mycelium, which doubtless grows, in the manner 
described by Fulasne, at the expense of the surrounding tissues and sap of the in¬ 
fected organs, and at last becomes converted into a more or less coherent msiss of 
spores ; these arc of a dirty green colour on the exterior of the deformed grains; 
beneath the outer coating the aggregated spores are bright orange ro<f; the 
central portion has a vesicular appearance and is white in colour. 

'* Now for a few words about the causes of this blight. Amongst these may be 
placed ‘ seasonal influence unfavoiirabfe to the healthy development of the 
paddy plant,’ careless cultivation *r absence of proper precautions in the 
choice of the seed. According to certain observations made some years ago, it 
seems probable that there arc very few com grains of any kind upon which it is 
impossible to discover several sporules of a fungus; a badf'season comes in which, 
to take the present case, the plants are too long or too deeply covered by water, 
they get into an unhealthy condition, and tuc hitherto dormant germs start into 
life. This is as probahlc an explanation as I am able to offer. In animals certainly 
a lowered physique produces greater suscoptihiliOy of disease; this same moro than 
probably holds good with regard to the vegetable world. In further corrohora- 
tinn of my explanation, 1 may mention the sudden occurrence of forms of animal 
parasitism to sick people." 

The Secretary furtijer read a note from Mr. J. D. Gash, of Pcrtapghur, Oiidh, 
in continuation of that submitted at the la.st Meeting. Mr. Gash writes that 
he is unable to send, as requested, any perfect speeimens of the bu^* which have 
been committing such havoc on his Carolina paddy, as no traces of them are left, 
all having disappeared after he had applied neem oil-cako. “ The crop ”—adds Mr. 
Gash”—“ seemed to rally after these pests left, and I have* been colleetin'g some 
paddy at different times, so that after all I expect some sort of a return. I will 
send you an accormt of tho mode I pursued after I ^ave collected the second crop 
which I am now watering." 

Insects noxious to the Tea Puant. • 

The Sqpretary, lastly, called attention to a communication from Mr. E. L. Edgar 
of the Cossipore Tea Estate, Gachar (introduced in the Proceedings of November 
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1869), respecting certain injects which were then doing much harm to his plants. 
Dr. John Anderson, Curator of the Indian Museum, had examined these insects, 
but having no available means for determining them, he (the Secretary) had 
forwarded a second supply to Mr. Grote, who had referred them to Mr. F. Moore 
of the Indian Museum (London), and the following is the report on them, received 
through Mr. Grote, by the last mail 

“ I have to thank you for your note of the 2l8t with its enclosed insects 
which infest the tea plants in Cachar. The pretty bug, I find, is a variety of the 
Pacilocoris flarrfituViii, which insect, I believe, had been observed by remberton 
as infesting the tea plants of Assam many years back. The small beetle is a very 
common and well-known species of ‘Phytophaga’ belonging to the family 
Cryplouphalida, having been named by B’abricius as Thysaiichenia pallens. 
1 should be glad if you will kindly intimatr to the Secretary of the Agricultural 
and Horticultural Society of Calcutta that I should be very glad to have specimens 
of negeious insects for examination that may from time to time come to them, 
and wquld be much obliged for a copy of all MS. or published papers that the 
Society may have giving information on such subjects.” 

For the above communications and centributions the best thanks for the Society 
were accorded. 

A. H. BI.ECUYNDEX, 

Secretory. 
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Report from, the Comeil to the, Society at the* Gv.ieral Meeting of'the 23rfl! 

January 1871. • 

Tlie comrae.ncement of another year renders it incumbent on thS 
Council to submit a brief retrospect of the proceedings of 1870. 

The number of members elected during 1870 is one hundred and forty. 
This is above the usual average, in fact greate* than in any pfOvious year 
since the formation of the Society, except that of 1866, when a hundred 
and sixty-three new names were enrolled. It is gratifying to note the 
comparatively large accession of Tnembers from the native community; 
the more so as of late years it was feared that they took but little 
interest in the proceedings of the Society. Sixteen new names have been 
added, which is greater than in any previous year since 1858, when the 
number registered nineteen. The loss by deaths and resignatidhs is much 
the sanift as in former years. The following tabuljir statemfent shows 
the different classes of which the Society is composed. 
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If.S .—Of these 870 Members, 177 are resident in Calcutta, 549 in the country, and 144 in Europe. 
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Tlie losses alluded to in the last column comprise^twenty deaths,* sixty- 
three resignations, and sixteen renwfvals from tl»e list, their absence from 
Indw having exceeded four years, making in all ninety-nine. 

Of the total number (870) in the foregoing list, thirty-four are Life 
Memljors, one hundred and eight are absent from India, twenty-two are 
Ifojiorary, Aasociato and Corresponding, leaving seven hundred^and six 
as the number of imyiug members on the books of the Society, or forty- 
eight more than last year. It is to be however feared that the names of 
at least fifty members will have to be struck off this list in the early part 
of 18/1, in consequence of their arrears of subscription being heavy, with 
little probability of their |)aying up. 

Amoijg those members who have been lost to the Society by death, tlie 
Council would desire expressly to record the name of Dr. fThomas Ander¬ 
son, late a Vico-Prcsulont. A tribute of respect to the memory of tips 
able aud zealous ollicer was jjassed at the lirsUmeetiiig of the Society held 
after receipt of the melancholy intclligeuce of his death. 

Tl>'> Council have to congratulate members on the coitinned fiuiincial 
jirospcrity of the iiocicty. Although the total amount (/f receipts foi- the 
p;ist year .•qijieai's to be llupees 1,20(» less th/in in the year 1809, it is 
nevertheless in excess of iliu avenige of previous years, and does not 
really contrast unfavourably willi the piist year, as <!x*raueous items to 
tlie amount of Ilui)ees l,<)tM) in the accounts for 1809 makes the priuui})al 
ditt'ereiice. 

The arrears, however, from Members, it is regretted to lie recorded, is 
larger in 1870 than in 1809 ; but for which tire Accounts of the Society 
for the year under review would have boon finally closed witlmut show¬ 
ing, a.s it does now, a liability to its debit of ku))ee.s 0,000. Owing to the 
prolonged wav in Europe, the amount due to Messrs. Vdmorin, Andrieux 
aud Co. could not of coiyse be remitted, but all other iuscuunts would have 
been finally closed. 

The Council have to remark with regret the cllcumstaueeii which liavo 
rcudi'red necessary the adoption of the rule for the publicjition of names 
of ex-membere aud others, who, after availing tliemsclves of the privileges 
of their membership, repudiate their liability to payment of subscription 

• Rajah Sheaiuindun Sing, Dr. D. Hegg, Baboo Sarola Bersatid Jlookerjee, Major 

J. W. Kind, Messrs, 11. Walters, P. Auuhidtsky, J. H, Adams, John Williaus, 

K. It. Mackay, Major J. C. Middleton, Buboos Uomes Chuuder Roy. Kisliea Kisliorc 
(rhose, dot. A. A. McUoiiell, Uriah l*i'osoni> Nuraiii Deb,Col. D. Duusm'!!, Col. Ne<ihaiu, 
Major (ieo. N^uld, Captain U. W. Uaruauit, Dr. Thus, Audersup, aud the Rajah of 
Kapurthulla. 
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autl oilier tinea for the y«»r in which they had fn exercised such priW leges 
by virtue of their membership. 

The Society has ever treateil snlwcription and other sums dne from its 
■jiemhers as debts of houor, and if the cousideraliou thus shown is to be 
tbused, no otlier course is left but to publish the names of defaulters. 

The arrangement which was made in ISti!) witl> the Itoyal tlotanical 
3ai'deu kis been ctmtiuued diuiiig last year, whereby the Sia;iety lias 
jeen able to meet, to a partial extent, the mjiiiremeiits of nieml.H“rs for 
irnameutal plants and fruit grafts. The number of applicants has been 
i?10, to whom a U>tsl distribution of 2,o(J4 fruit grafts and!),791 ormunental 
rlauts has been accorded. Tlie suggestion for propagation and culture of 
certain kinds of plants by means tif cuttings has been very generally 
•esijonded to, ami the result has been tolerably successful in nearly every 
Bstancc in which such cuttings have been despatched by pattern jxist. 
file total number of cuttingsi’ has amounted to twelve thousand. 

The Council have not been idle dining tlie year in respect to a new 
'ardeii. Several local!ties have be.en visited, but there has been a want of 
uiceess in obtaining a proper piece of ground. Since tlicii, liowever, 
December) the Council have addressed the Government for the piece 
»f ground to the sontli of Ili lvidere, measuring about forty-one bee- 
;ab8, and have offered to forego tlie annual grant of its. 5,000 now 
laid by Government to the Society, on condition of such ground being 
'ranted in i>erpetuit.y. 

The aiuimal importation of seeds from France, America and Ansti-idhi, 
las proved very succeattui, more especially us regards vegetable seeds, 
■n consequence of the deplorable war still raging in Europe, the Council 
>mve been obliged to transfer the order from Messrs. Vilmoiiu, Audrieiix 
tnd Co. of Paris, wlio have liitherto given aati.sfaetion, to Messrs. Barv 
snd Sogden of Loudon. Both the English and Ajnerieau Seedsmen have 
leen instructed to<lespatch tlieir consiguineuls no Suez (.'anal, as soon 
iter r((deipt yf orders as ^>os.sible, in order that they may reach their 
destination in all April, and be distributed before the setting in of the 
•aipy season. 

A regular exhilritiftn of vegetables and flowers was not held last year in 
ionseqnence of the failure to'obtain tents ; but an interesting sliow of 
iowera was held in the Society’s rooms in April, at whidi fair collectioim 
)f rarer kinds of plants -were subiuilted, consisting of orchids, bulbous 
ilaiits, creepers and climbers, geraniums, ferns, vei beu!us, and some of the 
wre ijoxmlar annuals, such as Phlox, ‘Portulacas, Petunixs, &c» 
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But few rare plants have been exhibited at the Onllnary Monthly 
Meetings, and conaefluently but few marks have l)een assigned. The 
Silver Medal was awarded last year to Mr, A. H. Mowbray, for the 
successful introduction and cultivation of now and rare plants, jiarti- 
cularly orchids; and to Mr. Samuel Jennings, in 1869, for his exertions 
for similar objects. 

Among the subjects that have come b ' we the Society, the propriety 
of again olFering a prize for thulicst treatise on the cultivation of the 
Tea plant and manufacture of Tea has engaged attcuition. A premium 
of Us. .^00, and the gold Ur.antj Medal has been offered fttr such a treatise, 
to he closed on 7tli March next. Aj)plications for copic.s of suggestions 
for the guuhiuce of intending coinjiiititoi-s have been numerous, and it is 
to be hoped the comjjctition will be imieli greater than on the previous 
occ.asiou in 1865. ^ 

tlomiuunication.s regarding several other ihiporbmt .siaplc article Ijave 
also been received, such as Ootton, Silk, Tobacco, Coehineal. At nearly 
ever) monthly meeting during the year the (pie.stion of t.'otton has been 
discussed, ami more reitently .some iisi^ul remaiks by J)r. 11. F. Thornj)- 
son of Hooghly, res[)ectiug the utilization of Colton sfalh, have been 
submitted. 'J'hoogh (he advantage of turning to useful account so large 
a ])ortiou of the plant ha.s been recently desc.inleil on’by more than one 
writer in the p.iges of the Agricultural .Tourmds of the United .States, no 
action apjiears to have been taken in the matter. 'I’he s|)ecimon of fibre 
prei>iired under Dr. Thom)).son’s superintendence bas been rankeil with 
very low quality jute ; so that if it c.ai. bo piaqTared at a sufficiently elieap 
tigure, it might bo found useful for some of the purjuises to wliieh 
inferior jute is put, and iirol)ably be adtied to the m.niy jiaisn'-makiiig ^ 
materials wliich are now constantly broiigbt to the notice of the trade. 
Dr. Thompson iissume.W that, in one distriet, that of Diianvar in tlie 
Bombay Pre.sideiicy, wliere a large area of land is under eultivatiou, 
there is .an annual loss of nearly 23 hikb.s of Iliipee.s at the very lowest 
calculation by llirowing away the stalks of this useful plant, 

111 c.onuectiou with this .subject, it may be remarke<l that the utiliza¬ 
tion, of Cotton seed h;is also been nveiiily brought prominently to the 
notice of the English juiblie. An oil from this seed has been for some 
years in the market, but it has not liitlierto found luiieli favor with 
coiusuraers or the trade. From a paper re.ul at llie last meeting of 
the British Assooiation, It woubl ajqicar that about a million aiid-.a-lialf 
toas of the seed are wasted aiiuually'. “ The seed'as it came from 
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the gin contained alnjiit fifty per cent of its weight of kernel, which 
yichled in the press about a third of its weight of oil, and two-thirds oil 
cake for cattle food; of the remaining fifty per cent, about a third 
consisted of the short cotton fibre adhering to the husk, and two-thirds 
of the husk itself. Mr. Bose estimated that American waste seed alone 
would j’jcld annually .aljont 250,000 tons of pure cotton, 260,000 tons 
of oil, and 250,000 tons of cattle cake. The husks with the adhering 
fibre could be treated so as to obtain the cotton quite pure for the manu¬ 
facture of paper, to which purpose it is now being applied.” 

Sericulture has’likewise been lately engaging more than the usual at¬ 
tention of the Society. Consequent on its present precarious state, a 
Special Committee was apjminted in March last to consider the subject, 
and their report has been submitted to the Covemment of India. It is 
ur^ed that “ taking into consideration the disease which has devasUted 
almost all the Silk-producing districts of Europe ; the recent di.s;istr(ms 
failure in the Persian province of Ghilan ; the wars iu China, whereby 
the mulberry plantations are stated to have been destroyed to an immense 
extent; that India should endeavour to increase her production and 
partially supply this great deficiency, which has of late pressed so heavily 
on the Silk trade of Enghind.” The Society has been in frequent com¬ 
munication with-the AuatraH.au Colonies in sending them eggs of the 
different Silk-yieldcrs of India, and with the Agricultural Society of 
the Cape of Good’ Hope, in furnishing information and reporting 
on samples raised in that Colony, though it is to be feared the result 
will not be successful. All attempts to raise the Japanese Silk Worm 
in the clim.ate of Lower Bengal, though carefully tried by Mr. T)e- 
Cristoferis and others, have proved a total failure. Tlie Society has 
been Jilso in correspondence with the Silk Supply A.ssociation of Loudon, 
which was established in 1869, and which appears to have now become 
an cstablishe<l institution, while the supijort rendered by the Iiulia 
Coloniiti and Foreign Ofiices has enabled it to collect much information, 
and through the medium of its journal to disseminate snch information, 
and partially stimulate Silk cultivation in various i)art8 of the vvorhl. 

The distribution of good kinds of foreign Tobacco seed has caused 
some attention to be paid in India to this important but somewhat neg¬ 
lected staple. As respects Lower Bengal, the So-riety has received a 
rejwrt on the result of trialsowings of Virginia .ioed in the garden of 
the Maharajah of Burilwan. The produce has been reported to be equal 
t® the beat Brazil Tobacco. This favourable result will probably induce 
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the Maharajah to continue the experiments on an extensive scale in his 
large zemindaries in Bunlwan, Midiiapore and Cuttack. 

Consequent on tlie great demand at present in Europe for Cochineal 
dye, attention is again attracted to the rearing of the South American 
species in this country. The Society has been in communication with 
the Mysore Government on this snbjixit, in response to the enquiries of 
Colonel Boddam, of the Agricultural Department, in the Madras Presi¬ 
dency. More than 30 years have elapsed since the Society attempted, 
but unsucessfully, the introduction of the American species (Ifrana-Jina) 
in Bengal. Ten years later, attention was turned certain portions of 
the N. W. P. and the Punjab as affording a fair field for the improve¬ 
ment of the indigenous kind {OratM si/imtra) and for the introduction 
of the Mexican species, but no definite action was taken. The wild 
si>ecie8 which abounds in various parts of Bengal has been found, by 
ordinary culture, to yield a color equal in,brightness to the domesticated 
Mexican species, but not to give more than one-third of the coloring 
li.atter. 

The introduction of useful foreign grasses has occujned the .attention 
of the Society for several years past. Kepeated attempts hiul been made 
hut unsuccessfully, to obtain seed of the Brazilian Gniss {Pankum specta- 
hile), a grass considered most appropriate for introduction into Upper 
India as it is rejmrtcd to be independent of irrigation. Through the kind 
assistance of Dr. Hooker, c.b., Director', Royal Botanic 0.mleus, Kew, the 
Society obUiued what wiis considered the true seed, and distributed it very 
extensively. It luis token kindly in various localities, but, unfdHuuately, 
it has proved to bo Guinea Grass (Panicum jmuntonim), a gfass which was 
introduced by the Society nearly 40 years since, and Ls now pretty well 
spread throughout India ; but its value is lessened in the more arid pifrt 
of the country froimthe circumstance that constant irrigation is necessary 
in the dry season for its preservation. Further attcmjds must again bo 
m.adc to obtain seed of the grass so urgently%e(iuired. ^ 

Tlie Society is indebted to its Corresponding Members, more especially 
to Captoin Hutton, Lieutenant J. P. Pogson, and Mr. C. Brojvulow, 
for many interesting communications. It has Ulso‘received several no¬ 
tices, in continuiitioii of those I’eceived the previous ye,ar, regarding insects 
noxious to ccrtiiiii plants, but have failed to olitain any reliable antidote 
to these pests. Further particulai's regai'ding Carolina (Kiddy have also 
been placed at its disposal. This superior descrii)liou of paddy would 
seem tA be giadiially taking root in the Soouderbumls and other piuts of 
Lower Bengal. 
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Only one number of th^ Journal has been published during the yeiir 
(part I., vol. 2, new series), but it is an unusually bulky one, and in¬ 
cludes, besides various interesting papera, a good deal of useful informa¬ 
tion regai-ding the yield of Rice, &o., in various districts in Bengal, 
Bebar and Orissa, compiled from the answers received to a circular 
issued by the Society in 18GG. 
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Statement of Receipts and Disbursements of the Agricultural and 
Horticultural Society of India, fredn \st January to 31s< 
December 187(7. 

RECEIPTS. 


From Members—Subscriptions collected diir- 

iu)f the year ... ... ... .. 

„ Government Annual Donation . 

„ aceruinijs of Interest on (iovommont 

Securities ... ... . 

„ proceeds of seed potatoes, seeds of 
forest trees and ornamental, shrubs, 
silk worm etf!f.<, countiy vog-otable 

seeits nioilals. ke. &c ... 6!i3 10 

„ piwieeds of fruit ffrafts ... iiSTb 2 

„ ., of surplus stock of American, 

French and Mclbounie ve(retable and 
flower seeds ... ... 4,437 

„ proceeds of copies of publications of 

the Society ... ... ... 58 0 0 

And re-imid into Bank on account 
“ Bishop’s College Press” ... ... 85 8 0 

„ procetsls of Furniture re-sold . 

„ Goverument—R.aok-rent charged in 

1869 refunded ... ... 34 0 0 

„ Members—Amount for glazed cases, 

pots, pjicking charges for seeds, &e.... 4,198 3 2 
And for seed cabinets sold ... • ... 100 0 0 


21,756 

5,000 


1,343 15 4 


1 0 


143 

35 


4,298 

450 


Amount re-jmid for freight ... . 

„ in deposit for appropriation on 

various accounts... . 274 9 0 


Total Receipts, Rupees ... 
Balance in the Bank of Bengal on 
31st December 1869 


Grand Tom,, Rupees 

DISBURSEMENTS. 

PvRciiAsR or Seeds, &c. 

By Messrs. James Carter & Co., .for seeds 

supplied, ... ... ... 258 0 0 

„ „ D. ikmdreth & Sons, for ditto 4,254 13 7 

„ „ I.aw, Somner ft Co., for ditto 2,163 6 0 

„ sundry rartios for country vegetable 
seeds, seeds of forest trees and onia- 
menlal shrubs, seed potatoes, Royal 
Botanicid Garden for acclimatized 
flower seeds, silk worm eggs,* medals, 

&c. &c.... ... ... ... 564 10 10 

And for coat of fruit grafts, pots, war- 

dial! eases, bozes, &c., on account of • 
members ... ... ... 430 7 8 


11,984 6 0 
40,084 in 
2,987 6 10 

..-a__ 

43.072 0 3 


6,676 


— 995 2 6 


7,671 6 1 


Carried over .„ 7,671 6 1 




XCVl 


Report of the Jffriciilttiral 


Brought forward ... 7,071 0 1 

Libbaby Account. 

By sundry i>arlies for books purchaisod . 490 14 1 

>1 ,, ,, binding books . 27 0 0 

- 517 14 1 

I’aiNTiNo Account. 

By sundry pm tics printing letters of c.all, money receipts. 

Sic, &c. ... ... . 126 0 0 

JoUBNAL Account, 

By Bishop’s College T’ross printing, Ac., 700 cojnes of 
joinriial, Vol. h Fart IV., and part of Yol. ll.J 

Fart T ... . ... 431 0 0 

„ Messrs. '1'. Black A Co. printing and completing 700 

copicsof Journal, Vol. II., Fart I. . fifnS 12 0 

„ City Fress jirinting Frocceding.s of Meetings. llfi 1 (I 

,, sundry parties for prcpaiing matters for Journal ... 81 14 0 

-1,187 11 0 

NunSEBT CiABDra. 

By Establishment, from December 1869 to Novemlwr 1870 1,065 14 3 
„ imrchaso of seedlings, pots, boitcs, wardian cases, 

including diughy-hiro, Ac. . l,(lo8 14 C 

-2,124 12 » 

Establishment Account. 

From December 1869 to November 1870 . ...11,461 15 2 

ADVEBTISB.MENT .4CCOUKT. 

By advertising notices of meetings, seeds for distribu* 

tion, Ac. ... ' ... 173 0 0 

Fbeicht Account. 

By freight paid on boxes of setds, books, &c., from 

.4106140^. Franco, Mcllionme and otlier places 166 12 9 

And on packages of seeds, Ac., scut forward for mcniliors 49.1 5 0 

- CG2 1 9 

‘ Fuknttubb Account. 

By sundry parties for purchase of furniture, including 

cami>hor-wood jilauks for see<l Iwxcs . ' . 218 1 0 

Ukoi'e 'I'esttmunial, 

Paid Superintendent, School of Jtrts, balance vf Acconnt 
for engraving, illuminating aud framing the 
address, including charges for sliippiug, laud- 

, ing, &c.... ... ... . . 284 5 6 

■ Metcalfe Hai.l. 

By proportion of House, Police and Lighting Rates from 
October 1869 to 30tli September 1870, aud Water 

Kates to 31st December 1870 . 674 1 6 

„ sundry petty repairs, Ac. ... . 44 8 G 

— 718 10 0 

25,^44in 


Carried over 
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Brought forward 2$,144 13 4 

StAMOKEaY Account. • 

By sundry parties fo» Stationery ... . '... i04 4 6 

Beftind Accocst. 

By sundry parties for balance of Account refunded .. 34 0 0 

Acclimatized Pea Account. ■ 

By cost of imported Pea seed forwarded to F. Halsoy, • • 

Esf)., Umdtsur, for raising a crop of Peas for 1871 30 0 0 

„ ditto ditto A. J. Stumior, lisii, Talooka Kojlia, for 

ilitto ditto ." . 10 0 0 

- 40 0 0 

' PjxiRicuLTcnAL Snow. 

By cost of Show hold at the Metcalfe Hall in April 1870 . 30 4 3 

Ij0.an Accoc.n’T. 

By balance of loan of Es. 5') to Seraj, tho Bill collecting 

pooii ... ... ... . 20 0 0 

Tea ES.S.VY., ' 

By printing particulars and advertising prize for tho above . 65 7 0 

Petty CiiAnoEs. 

By Po.stagos on letters, .Tounials. &c., sent and rocoivod ... 166 15 10 

„ Bank of Bengal cost of stamped Wlioqnos and com¬ 
mission on interest drawn on Securities . 9 8 1 

„ Punkah-wallahs, pensioner, hackery, coolio and boat- 
hire, extra writers, packontien. Inudiug chnrgcs, 
cost of tin, wax clotli, scaling, tin men, c.iipenter, 

markers, minuy-mcu, kti. ... . 902 3 7 

- 1,078 11 6 

tNVEST.MKNT ACCOUNT. 

By sundry parties purchase of Government Scciuitips for 

Ks. 14,000 . . . 

Eupeess 

Jialauce in the Bank of Bengal on 31st December 1870 . 


...14,786 0 8 

...41,309 9 3 
... 1,762 7 0 


(iRANP Tot,\L, Rupees 


... 43.072 0 3 
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Agabeg, Malchus, Esq., Advocate, Rangoon ... 180(1 
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Barnes, C. H. Esq., Julpigoroe ... _ ... 1868 

Barrow,t E- Esq., Solicitor ... .’. 1866 

Barstow,t H. C. Esq., Civil Service ... ... 1868 

Bartlett, Lient.-Col. H. T., Bengal Staff Coi-ps, Sanger ... 1865 

Bailey, liiout. Eredorick, iioyal j’iiigineers, Chukrata ... 1870 

Baylc;y, E. C. Esq., Civil.Service, Calcutta *• ... 1863 

IJayley, Stuart Colvin, Esq., Civil Service, Tirhoot ... 1859 
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Clarke, f Capt. Haiwcy M. Stanley, Supdt. of Police ... 1865 

Clarke, R. J. Esq., Executive Engineer, Allaliiftiad* ... 1867 

Clarke, H. P. Esq., Manager, Borokai Garden, Cachar ... 1870 

Clay, A. L. Esq., Dept. Commr, Maunbhooiu ... 1868 

Cockbum, W. Esq., Indigo Planter, Doomra, Tirhoot ... 1861 

Cockburn, J. F. Esq., Kanoo Junction, Burdwan .., 1866 

Cockerell, Horace Esq., Civil Service, Burdwan ... 1801 

CogswoH, W. H. Esq., Calcutta ... . ... 1866 

Cole, Revd. J. Supdt. Lawrence Asylnm, Sanawur ... 1865 

Collector of Mynpoorce ... ..? ... 1867 



Q,— (Coniii)neil) 


Adiiilltid. 

Collis, S. E. Esq., Solicitor, Calcutta ... ... 18-50 

Colvile, *t Sir J. W. ... ... ... 1840 

Colvin, B. D. Esq., Mci’cliant, Calcutta ... ... 18(18 

Cooke, F. C. Esq., Bhaugulporc via Azimghur and Toor- 
ticpore ... ... ... ... 1800 

Copc,t Henry, Esq., Merchant ... ... ... Wt? 

Corbyn, the llevd. H., Abbottabad, Hazara, Punjab ... 18(1-5 . 

Cornell,! W. Estp; Civil Service ^ ... ... 18(11 

Cosserat, Lewi.s Esq., Indigo Planter, Burliogali via Sowaii 1850 
Cossomt, A. W. E.sq, l).ej>y. JIagti'., Berhainpore ... 18(1-5 

Couijon, Alfred, Esq., Zemindar, Cliandcriiagorc ... 1803 

Couijon, Aclnllc Esip, Cliandernagorc ... ... 1860 

Cttwicy, P. W. II. Esq., Civil Service, Chittagong ... 18(17 

Coxhead, T. Esq., Joint Magistrate;, Sewan, Sarun ... 1808 

Conti, Geo. Esq., Calcutta ... ... ... 1870 

Connell, T. Esq., Sildoobie Garden, Cachar ... 1870 

Comber, U. E. C. E.sq., Tea Planter, Debrooghnr ... 1870 

Ciaddock, Dr. W., 1st Goork, Regt., Dliurunisalla ... 1808 

Ciastcr, t E. C. Esq., Civil Service ... ... 18-58 

Crawford, J. A. Esq., Civil Service, Calcutta, (Prcxidi ut) 1857 
Crommclin, C. It. Esq., Pertabghur, Oiulc ... ... 1800 

Crommelia, Lieut.-Col. J. A., Darjeeling ... ... 1857 

Crooke,t Henry Esq., Merchant ... ... 1858 

Crosthwaite, R. J. Esq., B. A., C. S., Budaou ... 1800 

Cresswcll, S. Esc^., Calqutta ... ... ... 1870 

Cumberlcge, Major-Geuk E. A., Mussooroo ... ... 180(1 

Gumming, W. Esq., Indigo Planter, Rajmclial ... 18-51 

Cummins, J. G. Esq., Telegraph Master, Cachar ... 1870 

Currie, Charles E.sq., Civil Service, Jaun[)ore ... 1855 

Currie,! Capt. H. 0., 10th Hussars ... ... 1805 

Currie, G. M. Esq., Civil Service, Cuttack .. ... 1808 


Curtis, J. P. Esq., Indigo Planter, Ramcollali, Cliupi’ah... 1800 

D. 

Djjcosta, Joseph, Esq., Pleader, Civil Court, Bhaugulporc 186-5 
Dalton, Lieut.-Colonel E. T,, Commissioner of Chota 


Nagporo ... ... ... 1848 

Daly, F. D. Esq,, Manager, Simla Bank, Umballa .., 1867 

Daly, R- M. Esq., H. M., Bengal Marim;, Calcutta ... 1869 

DaiAwood, H. W. Esq., Civil Service, Agra ... 1860 

Daunt, W. Esq., Shajwre, Oondie,* Tirhoot ... 1857 

Davies,! I. Lieut.-Col. J. S. ... ... 1857 

Davies,! Lieut.-Col. F. J. ... ... 1869 

Davis, W. P, Esq., Bengal Police, Midnaporo ... 1870 



0^— ( CoutinV £ il .) 


AdmlUfil . 

Davidson, Janies, Esq., Cachar ... ... 18?0 

Dalton, G. D. T., Esq., Civil Sei*vice, Mongliyr ... 1870 

Dear, Hcrscliel Esq., Monghyr ... ... 1860 

Debeudra Nath Mnllick, Baboo, Calcutta ... 1870 

Deguniber Mittra, Baboo, Calcutta ... ... 1866 

Delaiie,t Major G. . •.■ ••• ••• 1864 

Delano, Major W., 11. 11. A., Mean Meer ... 1868 

Delaunoy, j. P. Esq., Indigo Planter, Comnn'llali , ... 1862 

Deputy ComniLssioner of ilnnibiilpore ...•^ ... 1866 

Di^puty Commissioner of Oomraotec ... ... 1869 

Deputy Commissioner of Kllielipore ... ... 1869 

Deputy Comniis.sioner of Wooii ... ... 18159 

DeSaran, Eugene Dubois, Esq, Cnlna ... ... 18-58 

Dessa, H. J. Esq., East India Railway, Arrali ... 18 t0 

Devevia, J. Es(|, Zeniindary Manager, Bengal Coal Com¬ 
pany, Raneegungc ... ... ... 1866 

Devenil, 11. Esq., Indigo Planter, Aokrignnge Factory viA 
Beriiamjiorc ... ... ... 18.54 

Dias, T. C. Esq., Advocate, Moalinein ... ... 1866 

Dickens,t Lieut.-Col. C. H., Artillery ... ... 18.56 

Diekson,t G. Esq., Secy, and Treasurer, ikank of Bengal... 1866 
Dodgson, W. Esq., Kailygunge Factory, llung|3ore ... 1864 

Doiubal, M. E. Dump de, Esrj., Jafiergnnge via Furreetl- 

pore ... ... ... ••• 1860 

Dowson, George E. L. Esq., Advocate and Notary, Moul- 

mcin ... ... H. - ••• .1867 

Doyno,t Ricliard, Esq., Barristcr-at-law* ... ^... 18.55 

Dmmmond,t B. Esq., Civil Service ... *... 1866 

Dniry, Col. C. C., Police Department, Iiucknow ... 1860 

Ducas, C. Esq., Civil Engineer, Biuvakur ... 1867 

Duff, W. P. Esq., Mercliaitt, Calcutta ... .. 1867 

Duffin, Ck)l. li., H.*M. Bengiil Army, Umballa .. 1868 


Dunne, A. D. Esq, Indigo Planter, .Suburncolly via Seraj- 
gunge ... • ... 

Duckina llunjun Mookeijee, Roy Baliadoor, Talookilar in 
Bengal ami Dade, Lneknow 

E. 


Eamks, 11. Esq., Merebant, Debrooghur 
Earle, Di'. F. J., Civil Surgeon, Kishnagliur 
Eddis, W. U. Esq., Si‘ricole, Noliatta via Magoorali 
Eddy, H. C. Esq., Dm-ca .... 

Eden, llon’ble A., Civil Service, Calcutta 
Edgar, J. W. Esq., Civil Service, Caebar 


... 1855 
... 1859 
..• 1858 
... 1865 
... 1870 
... 1869 




.V 


— (Cimtinwil.) 

. Atliii iff I A. 

Edgecombe,t E. J. Esq. ... ... ... 1H08 

Edwards, Anthony, Esq., Mootteehaiwe, Chninpaniu ... IHtid 
Egerton, B. E. Esq., G. S., Punjab ... ... 18*>4 

Ei.senloh*’, P. E-sq., Merchant, GnlcnUa ... 1H7<) 

Eldridge, E. G. Esq., Merchant, Calcutta .. 1887 

Eliot, Col. John, Artillery, Moral' ... ... IHlW 

Elton,t Dr. H. N. ... ... ... 1885 

Erskine, H. 0. Esq, Indigo Planter, Elaiiibazar, Sooi'ool 18h.^ 
Ewing,t R. L. EStj.. Indigo Planter ... ... 1888 

F. 

PAjan, G. S. Esq., iliirnster, Siqironie Court, Calcutta ... 18o5 

Pairley, W. C. Esq., ilcrohtuit, Bassein, Pegu ... 1888 

Falcon, A. B. Esq., Civil ScrWeo, Rungpore ... 18o8 

Fai-quharson, D. Esq., Mungnlpoi'e, Ranecgungo ... IStJij 

Parqnhar, Capt. J. H. T. Stud Cejit., Pix>.sa ... IHtilt 

Fawcus, Dr. J., Supdt. of Jail, Alspoiv ... ... 1870 

Ponwick, Capt. G. R., Calcutta ... ... 188.5 

Pergusson, ilugli, D. E.sq., Indigo Planter, Allyghur ... 1887 

Perris, Dr. O. B., Calcutta ... ... 1885 

Fisher, Lieqt.-Col., G. B., District Supdt. of Police, Bar- 

rackpore ... ... ... .. 180.5 

Fitzgerald, Capt. O. Tea Planter, Byjnauth, Ksingra ... 18ti0 

Fitzp{>.trick, Dr. A., Cajt"\tta ... ... I8(!8 

Forbes, MaW H. T., Ki.‘ilinaghur ... ... 1858 

Forbes, A. Esq., Civil Service, Bchar vifi Bucktearpore ... 1860 

Forbes, Lieut. James, Diim-Duin ... ... 1880 

Forbes, J. C. M. Esq., C. E., Assistant Engineer, Raj- 
Durbanj^h ... ... ... ... 1870 

Forlong, Lieut.-Col. .1. G. R., Rajpookina ...' ... 1870 

Franklin, Capt. VV., H. M.’s 78tli Foot, Tonghoo ... 1870 

Fraser, W. T, Esq., Batik of Bengal, Patna ... .... 1867 

Fraser, G. Esq., Indigo Planter, Gopalporo Factory, Jann- 

pore ... ... ... ... 1870 

Fraser, Major the ITon’ble W. M. llummoei’pore ... 1870 

Freeman, H. E.sq,,. Lall Serriali Factory, Scegowly, Chum- 

parun ... ... ... ... 1888 

French, Henry, G. Esq., Calcutta ... ... IBOO 

French, E. L. Esq., Tea Planter, Nuinalighur via Koinar- 
gawnf Upper Assam ... ... 1864 

Fi:&eerooddeen, Prince Mahomed,.Hoogldy... ... 1888 

Fytche, Major General A., Chief Coinmr., British Bnnnali, 

Kaneroon 4-... ... ... ... 1849 





fi- 

Admitted. 

Gair, Alexander Esq., Merchant, Rangoon ... 1867 

Galiffe, J. P. Esq., Collector of Canal Tolls, Calcutta ... 1856 
Garbett, Eieut. C. H. Assist. Commr., Maunbhoom ... 1868 

Gash, J. D Esq., Indigo Planter, Jugdesgurh Factory, 

Beylah, Pertabgnrh, Ondc ... .•. 1867 

Gibbon, T. M. Esq., Indigo Planter, Betteah Factoiy, 

Tirhoot ... • ... ... ... I860 

Gibbon, W. F. EIsq., Sonr., Ooolha Factory, Gomckpore... 1870 
Gillanders, W. P. Esq., Solicitor, Calcutta ... 1868 

Gillam, I\ A. Esq., Agent, Bank of Bengal, Mlmporc ... 1870 
Glass, J. Esq., Asst. Engineer, Enchcmpelly, Upper Goda- 
very via Soroncha ... ... ... 1866 

Glcig,t Capt. McDongall, Bombay Invsdid Establishment 1868 
Goad,t G. S. Esq., Manager, Assam Company’s Dhubba / ’ 
Division ... ... . ... ... 1866 

Goodc,t Ijicut.-Col., Madras Ai-my ... ... 1865 

Goodeve, Lewis, Arthnr, Esq., Barrister, Calcutta ... 1868 
Cowlon, 1). T. Esq., Manager, Silk Filatures, Surdah ... 1859 
Gordon, John Esq., Bank of Bengal, Calcutta ... 1865 

Gouldliawke, J. Esq., Caragola* ... ... 1851 

Gowan, Major J. Y., Bengal Staff Corj)s, 2nd in Com¬ 
mand, ;i8rd Regt. N. I., Allahabad ... ... 1805 

Gidco, Goo. Esq., Sylcoorce, Cacliar ... ... 1865 

Graf, C. Esq., Meridiant, Calcutta ... ... 1869 

Graham, Joseph Esq., Barristor-at-Ijaw, Calcutta ... 1858 

Graham, W. F. Esq., Indigo Planter, Colgong ... 1862 

Gndiam,t A. Esq., ^Merchant J*' ... ... *1868 

Gi-ahain, Charles, Plsq., C.a.stleton, Kurseong ,... 1869 

Onint, Thomas Esq., Indigo Planter. Bhagulpoi’e ... 1848 

Grant, G. H. Esej., Indigo Planter, Bhagulporc ... 1859 , 

Grant, John Peter Esq., Junr., Civil Seiwice, Baucoorah... I860 
Graut,t T. H. Esq.^ Merchant . .. ... 1863 

Gnint, C. Esq., Darjeseling ... ... ... 1864 

Gray, J. J. Esq., Indigo Planter, Dacca , ... ... 1846 

Giay, Henry, A. Esq., Solicitor, Calcutta ... ... 1869 

Gray, Dr. Edward, Medical Officer, Jorehaut Tea Compa¬ 
ny, Cinnemai’a, Assiiiu ... ... ... 1868 

Green, Randle E. EIsq., Mcrcliant, Calcuthi ..f * 1866 

Grccnhill,Esq., V. S. Calcutta ... ... 1865 

Gregoiy, J. A. Esq., Calcutta .... ... 1870 

Gross Chunder Sing, Coomar, Zemindar, Pikepairah near 
Calcutta ... ... ... .^. 1867 

Oi-ey, The Hou’ble JY., Lieutenant-Govemor of Bengal, 

Calcijtta ... • ... ... . ... 1867 

Grey, E. Esq.,-Berliampore ... 



m. 


• Q_— (Poiitivm’il.) 

• Admiftnd. 

Griffiths, S. P., Ksq., Merchant. Calcutta lt^44 

Griffith, Ralph Esq., Princi})al, Quoou’s Collcj'c, Beiinrt'.s 
Grote, A. G. Esq., Baraitch, Ouilo ... .. IHtltJ 

Growso,_F. S. Esq., Muttra ... ... lH7n 

Gryll.s,t Dr. W. 11., Civil Surgeon ... ... ISd? 

Guise, J. J. Esq., iterehant, Calcutta ... ISG/ 


H. 

Hadow, Dr. O. lb. Moradab.a<l 
Haldane, V. H. Esq., 

Halsey, F. Es(]., Manager, Binuch Bank of Bengal, Urn- 
ritsnr 

Hnlkett, D. C. Esq. Civil Sen'M;e, Mozutreriiuggnr 
H)tll, R.. W. Esq., Balladlinn Garden, Caehar 
Haly, Major Genenil W. 0., G. C. B., Peslmvvur 
Hamilton,t ilajor, T. C., InsjM'ctor Gcncml of Police ... 
Hamilton, J. C. Es(j., Indigo Planter, Hattie, Oostee, 
Tirhoot 

Hamilton, T. F. E.sep, Merchant, Calcutta 
Hampton, C. J. Esq.. Civil Engineer, Rnnq)orc Haul 
Hnnkin,t Alajor G. C. 

Harris,t G. L. Esq., C. S. 

Harrison, 11. A. E.sq., Civil Service, Hn^ne^^r]lore 
Harrcld, H. JM. Esq, Tea Planter, Punkabaiec, Dar¬ 
jeeling 

Hastings, Dr. Thos., D*q5nty Insjteetor General of Hospi¬ 
tals, Meean Meer 

Haughton, Col. J. C. Commr., Cooeh Biduir, Jnlpigoroc ... 
Haworth, J. li. Esq., Broker, Calcutta 
Hawkins,*t John Abraham Francis, Es<[. 

Hay, T. J. Esq., Manager, Sildoobie Tea Garden, Caehar 
Hayes, Dr. W. H., Chyebassa, Kiiigbhoorn ...‘ 

Hazlett, Dr. H. B., Jladras Army, Encheinpelly 

Health Ofiiccr, Calcutta 

Heely, W. L. Esq., C. S.. Rnmixuc Beanicah 

Henderson, Dr. G., Civil Surgeon, Ijahoro, Punjab 

Henderson, M, E-sq., Merchant, tialcutta 

Heralall Seal,* Baboo, Calcutta 

Horklots. D. G, Esq., Agriculturist Calcutta... 

Herbert,t Col. C, 

Hcrscholl, W, J. Esq., Civil Service, Kislmaghur 
Hoscltiiffi, R. H. Esq., Rajpore ,.. 

Hewitt,t J- F. K. Esq., Civil Service ... 

Higg8,t Eevd. El, . 


IStm 

18(i7- 

l«(i:5 

1870 

1870 

18i;2 

1802 

1867 
1870 
1862 
1864 
18(56 
1866 

1866 

1868 
185!) 
1870 
1867 
1870 
1861 

1869 
186.5 
1864 
1866 
1864 
1858 

1870 
1864 
1870 
1869 
1860 
1853 



H ,—(Co ntimuxl.) 


• Admitted. 

ITild.braiul,t Major ('. I’. ... ... ... 1864 

Hill, Dr. J. H, G. Ban-all. Tirhoot ... ... 1865 

Hill, R. II. Ksq., SiT.-ib.'i, Tirhoot ... ... 1865 

lIillH,+ Arclul. Esq., Indigo PlanU-i- ... ... 1863 

Ilills,*t James, Esq., Senior, Indigo Planter 1837 

Hindi;, W. 11. Esi}., Mcrcliant, Calcutta ... ... 1869 

Hiiidbaiigb T. S. Esq., Cliowkeclatigah, Raneegunge ... 1870 

Hindniarsb, I’liomas, Esq., Eastern Bengal Railway, 
Katiclu-npaiab ••• , ••• ' .:. 1866 

ITittoll M(s.ser, Baboo, Zemindar, Mauncoor ... ... 1864 

Hobart, Tl. T. .Esq., Etivli ... ... 1870 

Hobday, Alfred Esq., Mercbant, Moulmcin ... ... 1866 

Hogg, Capt. T. W. Assistant Commissioner, Hoslmngabad 1868 

Hollway, F. H. Esq., Indigo Planter, Moiigbyr ... 18^ 

lIolloAvay, Capt., 5tii Irregular N. I., Nagode ... 1870 

Holroyd, Col. Cluirles, Debrooglmr, Assam ... 1866 

Homtiuy, J. N. Esq., Bengal Marine Service, Port Blair... 1863 

Hosk-ns, Dr. (iivil >-'urgcon, llaneliee ... 1870 

Howard,t A. C. Esq. , ... 1863 

Howard, Bcrna'rd, Esq., Mercbant, Mii-zapore ... 1868 

Howai-d, Dr. J. S. Civil Siirgiion, Oomvaotee ... 1870 

Howe, W. A. Esq.. Bnlliah, Gliazecporc ... 1870 

iludson,t Cnnniiigliam, Esq, Merchant ... 1867 

Hudson, C. E. Esq., Talooka, Pinji-a, Azimghur ... 1870 

Hutchinson,t Dr. R. F. ... ... ... 1860 

Hutchinson, Col. A. K. E., Politic.'^l Agent, Moi-ar, 

Gwalior ... ... •* ... ... *1862 

Hutchison, J. H. Esq., Merchant, Calcutta «... 1870 

Hurst, J. Esq., Mussoorie ... ... ... 1870 

Hm-rendliur Kishore Sing, Baboo, Bettcab, Tirhoot ... 1870* 

Hyslop, Archibald, Esq., Merchant, Bimlipatam ... 1867 


I. 

Inskipp, C. T. Esq., Calcutta 
Irving, Dr. James, Civil Surgeon, Allahabad 
lrwin,-f Lient.-Col. W. Stud Dept. 

Isaac, Thos. S. Esq., Superintending Enginety, Guttai’-k... 

Ishore Pci-saud Narain Sing, Bahadoor, Rajah of Benares 

J. 

Jack, E. A. Esq., Merchant, Calcutta ... 1863 

Jackson, Hon’ble Elphinstonc, Civil Service, Calcutta .t. 1860 
JacksoU, Hon’blo L. S., Civil Service, Calcutta ... 1852 

Jacksohjt Dr. C. J., Civil Surgeon ... * ... 1861 


1870 

1867 

1864 

1869 

1854 



— (Cotiiliimi.) 

Admitted. 

James, A. II. Esq., Assistant Commissioner, Naga Hills, 

Assam ... ... ... ... I8t)8 

Jameson, W. Esq., M. D., Saharunpore ... ... 18.V2 

Jennings, ('. H. Esq., Sylliet ... ... 18H2 

Jennings, Sami. Esq., Allalmbad, P. R. II. S. ... IS({;{ 

Joakini, II. J. Esq., Aleirhant, Calcutta ... I8(Jo 

Jogendfonautli Mullick, Zemindar, Audool ... iSdd 

Jonas,t Jolm Esq., Alei'cliant ... ... 1867 

Jones. W. H. Est;^., Calcutta ... ... 18f!;.t 

Joiic.s, Frederick, Esq., Civil Service, Serampore ... 1870 

Joy Sing,* Deo Raliiuliior, Alalianijah of Chik.-iri .. 1868 

Joykissen Alookeijee, Baboo, Zemindar, OoterjKirah ... 18.')2 

Judge, W. J. Esq., Solicitor, Calcutta ... ... 18r(8 

JV^ig,* Bahadoor, Alaliarajali, G. C. B., Nepal ... 1860 

K. 

Kai.ee Kissen Tagore, Baiwo, Calcutta ... I860 

Kally Prosono Boy, Balmo, Zemindar, Noral, via Jessore 18(57 

Kennedy, J. I’itt, Esq., Barrister-,it-Law, t.’idcuttg ... 18(57 

Khettermoliun Sing, Babo<i, Dinagepore ... ... 1876 

Kimber, James Es(]., Alidnap<>rc ... ... l8(5r) 

Kincaid, Alajor W. Assistant Polilieal Agent, Indore, 

Central India ... ... ... 1867 

King, R. W. Esq., Bengal Police, Raiiclice, Cliota Nag- 
pore ... ... ... ... 18(51 

KuoA^les, II. Esq., Alervk-ant, Calcutta ... ... 18-V2 

Knyvett, Capt. W. L. N., District Supdt. of Police, Ber- 
liamporu ... ... ... ... ]8(5t 

Koomudnautli Roy, C(M)niar, Natore ... ... 18(56 

Kraas.s, Henry, Esq., RjUigoon ... ... 186.') 

Kristiuder Roy, Bajali, Bolieliar, Raj.sliaye ... 18(56 

Krugar, W. F. Esq., E. 1. Railway, I’alna ... ., 1867 


Lagaude, F. Esq., Silk Alanufacturcr, Ooorelee via 
Ghattal ... ... ... ... 1866 

Lamb, E. Esq , Puuiali Factory, CTiumparnn ... 1870 

Lamourouxjt F. Esq., Alerobant ... ... 1863 

Ijanco, C. E. Esep, Civil Service,.Berliarajiorc ... 18-58 

Ijance, G. Edwin, Esfp, Civil Service, Cawupore ... 1864 

Landale, Geo. A. Esq., Indigo Planter, Tnrtij)orc, Afaldah 1868 
Landale,*Alex Esq., Merchant, Calcutta • ... 1860 

l^ndalc, B. R. fcjsq., Bhojepore Factory, Doomraoii ... 1870 





— (OouHnued.) 


• AilmiUad. 

fjane,t T. B. Esq., Civil Service ... ... 1855 

Langlois, J. P. Esq., Tea Planter, Chittagong ... 1866 

Larininie,t W. B. Esq., Civil Service ... ... 1862 

Ijaw, Walter James, Esq., Tea Planter, Seebsaugor ... 1867 

Law, W. Trevor, Esq., Advocate, Mouhnein ... .:. 1870 

Lawford, II. B. Esq., C. S, Jessoro ... ... 1865 

Leeds, Henry Escj., (’oaservathr of i-orests, Bengal, Cal- 
cnttii ... ... ... ... 1868 

Leibirt, M. Esq.. Tea Planloi-, Hazareebangli , ... 1868 

Lees,t Col. W. N. L.L.D.* ... ...' ... 1860 

Leslie, S. .1., Esq., Solicitor, (’alculla ... 1864 

Lcviiige, H. Esq., C. E. Arrab ... ... 1863 

Ijowis, Hon’ble W. T. Resident Councillor, Penang ... 1840 

Livesay, C. E. Esq., Tea Planter. Niit\vnu])ore, Cacliar ... 

Lloyd, M. Esq., Indigo Planter, Sbajwi*' Coiidee, 'I'irboot 18(53 
Lloyd, W. Esq., Darjeeling ... ... ... 1860 

Loch, J. Esq., M. D., Civil Surgeon, Cawnpore ... 1859 

Locke, H. H. Es(j., Principal, Governnu'nt School of Arts, 

Calcutta ... . ... ... 1866 

Logan, J. 0. Esq., Indigo Planter, llidiuapore ... 1867 

Lord, G. K. Eijq., llanager, Btuigal Coal Company, Kanec- 

gnngc ... ... ... ... 1868 

Louis, J. Esq., Calcutt.a ... ... ... 1865 

Lovell, Thos. Esq, Deputy Chief Engineer, Bareilly ... 1869 

Lovell, Caj)t. II. P., Supdt., P. ami 0. Conqiany, Cal¬ 
cutta ... 7.. . ... ... 1870 

Lows,t E. E. Esq., Civil Service ... ... *1864 

Lowis,t J. M. Esq., Civil Service ... «... 1865 

Lowt.hcr,*t Bobert, Esq., Civil Service ... ... 1836 

Luehinecput, Doogar, Banker, Calcutta ... ... 1864. 

Luchniessur Sing, Bahadoor, Zeraindai-, Moz.ilfnrpore, 

Tirhoot «... ... ... ... 1861 

Lukin, Major F., 3rd Hussars, Ahmodnnggnr, Bombay ... 1860 

Lnshminai’ain, Lixlla, Zemindar, Bareilly • ... ... 1870 

Lushington.t Edward, Esq , Civil Service ... ... 1848 

Lushington, TI. Esq., C. S. Gazeopore ... ... 186.^ 

Lyall, R. 1). Esq., Civil Service, Ihicca ..^ ^ ... 1869 

Lynam, John Estp, Supdt., Reserve Police Force, Calcutta 1866 

M 

MacDonald, M. N. Esq., Pertipore Factory, Sarnn ... 1869 

MiicDonald, C. Esq.^ Dowlutporo Factoiy, via Boosa, 

Tirhoot ... ... ... ... 1867 

MacDonald, W. J. Esq., Tea Planter, Asaam * ... 1867 

MiujDongall, Major W. C: Deputy Inspr. of Stmls, Buxar 1867 



ll^. — (Couliiiited) 


AihiiHfed. 

Makeson, Major F. L. 2 ik 1 in Command, Kolra ... 1860 

MackilHcan, J. Esq,. Me«?hant, Calcutta ... ... 1865 

MacTtinnon, Capt., W. 0. Dum-Dum ... ... 1870 

Maclachlan, J. E. Esq., Calcutta ... ... 1861 

Maclean, A. T. Esq., Civil Service, Banrisaul ... 1858 

Macleod, Dr. Rodr. Civil Surgeon, Clinpi-ah... ... 1869 

Macleod,George Esq., llampore, llcituliah ... ... 1858 

Macmillan, J. Esq., C. E. t^uttack ... ... 1865 

Macnagli’ten,t C^nt. F. H., Stud Department ... 1864 

Macnaghten, ( hector Esq, Tutor, Kajkmuar College, Ilaj- 

kote, Kattywur ... ... ... ... 18(>i) 

Maeneill, Lieut. Duncanj 41 si Jl. N. I.,Cuttack ... 186!t 

Macpher8on,t Hoii’ble A. G , Judge of the High Court ... 1867 

'"arpepherson, W. Esq., Civil Service, Cuttack ... 1861 

Maepherson, *t Geoi^e, G. Ks({ ... ... 1836 

Maluiraj,* Dhoitij Matabchunder Ilahadoor, Rajah of 
Burdwan ... ... ... ... 1836 

Maharajah* of Johoiv ... .1868 

Maharajah of lletteah, Tirhoot ...^. 1870 

Maharajah of Bhurtpore ... . J 8(i5 

Maharajah of Cooch Lehar .^ ... 1864 

Mahomed Alii Khan, Moonshee, Goveruinent [’leader, 
Dinageporo ... ... ... ... 1866 

Mahony, Hr. C. Esq., Dhurrumkhole Factcfry, Silchar, 

Cacliar ... .. ..* .. IStiO 

Mainwaring, Col. R. R. Cth Europeaii Regt., Cawnpore ... 1861 

Manager, Chundypore'foa Company, Cachar ... ISti'J 

Manager, .Kanchunpore Tea Company, (’achar ... 1862 

Manager, Victoria Tea Company, t.'imhar ... 1862 

. Manager, Bengal Tea Company, Cachar ... ... 18'54 

Manager, East India Tea Company, A.ssam ... 18()5 

Manager, Dahiiigeapore Factory, Assiim ... ... 1865 

Manager, Bowalea Factory, Cachar 18ti5 

Manager, Kocyah Fact(.'ly, Ca<-har ... 1865 

Manager, Goomrah Factory, Tirhoot 1865 

Manager, Narainpore Garden, Cachar ... 18()5 

Manager, Jaypora Gaiden, Cacdiar ... 1865 

Manager, Cntlee Cficnu Garden, » achar ... ... 1865 

Manager, Lower A"8sam Company, Gowlmtty ... 1865 

Manager of Raj Shewhur, Tirhoot ... ... 1870 

Manager, Noakacharee Tea Company, A.<.‘am ... 1865 

Manages, Public Garden,Bareilly ... , . 18(58 

Manager, East India Tea Comjjany, Cachar .*.. ... 1866 

Manager, Koomtar Tea Garden, Assam ... 1869 

Manager, Chincooree Tea Estate, Ciiehar ... 1870 




levii. 

M.— (Conimied.) 


Admitted. 


Wackinnon, Captain W. C., Dnra-Dnm 
Mandelli, L. Esq., Tea Planter, Daijeeling ... 

Manikjee,* Rnstomjee, Esq., Mercliant, Calcutta 
Manook, Dr. S. 3., Civil Surgeon, Cliyebassa 
Marinden, H. C. Esq., BaiTistor-at-liaw, Calcutta 
Markby, Hon’ble W., Judge High Court, Calcutta ... 
Marquard,t C. Esq., Merchant 
Mai’tin, R. L. Esq., Inspector of Schools, Midnaporc 
Martin, W. R. Esq., Tea planter, Punkabaree, jHarjeeling 
Marsden, E. J. Esq., Barrister, Calcutta 
Mascyk, J. W. Esq., Indigo J’lunter, Jungyporc 

Masters,*t J- W. Esq. 

Mayne, E. 0. Esq., C. B., Civil Service, Allahabad 
Maunsell, Incut. P. R., Chnkrnia 

McAlpinc, Robert Esq., Euttickcheny Estate, Chittagong 
Mcf)onoll,t W. E. Esq., Civil Sendee 
MeEarlfiin', A. C. Esq., Merchant, Calcutta 
McBeod, Sir Donald Erield, Lieutenant-Oovcriior, Punjab, 
Lahore .. ».. 

McMnllin, Major C. N., Bengal Staff Corps, Umballa 
kfcrcs, W. E. Esq., Civil Service, Hooghly 
Mercer, Llent.-Col. T. W. Dhuruinsala 
Mercer,* H. G. Esq., Indigo Planter, Fnttyghnr 
Mesurier, C. B. Le, Esq., Mirzapore 
Meugens, J. G. Esq., klercbant, Calcutta 
Millar, Major E. J., Deputy Cominissione?'. Sealkote 
Millard, Captain W. S., Supdt., Calcuttaf Docking Com¬ 
pany, Calcutta ... ... .*.. 

Milk r, Edward Esq., Mi'rchant, Calcutta 
Millie, W. J. E,sq., Tesi Planter, Chittagong 
Mills,*t Andrew John Moffat, Esq. 

Mitiehin, E. J. V. Ehq., Aska 

Minchin, Charles Esq., Merchant, Biuilipatani 

Minto, W. Esq., Dheni Doon • ... 

Mitchell, R. Esq., Merchant, Calcutta 

Molles Chnndcr Banerjee, Baboo, Cuttack ... ^ ... 

Mohima Rnngun Roy Chowdry, Zeinindai; Kakiuia, 
Rungporc 

Molony, E. Esq., C. S., Cuttack 

Moncy,*tW. James Henry, Esq., Civil SoiVice 

Money,t Gaptain It. C., Deputy Commissioner 

Moody, John, Esq., Raneeguiige ... ..r 

Moore, C. W. Esip, Cf. S., Azimglinr 

Morris,t* J-Esq., Civil Service ... * 


18?0 

1868 

1837 

1866 

1869 
1866 
1862 

1867 

1868 

1870 
1858 

1835 
186ft 
1870 

1865 

1866 
1870 

1836 
1870 
1870 
1866 
1846 
1861 

1865 
1869 

1864 

1856 

1866 

1836 
1862 

1864 
1862 
1868 

1869 

f 

1875 

1866 

1837 
1860 

1870 

1865 
1863 



miii. 

— (Conthm'd.) 

Admlllal. 


Mordan Alie Khan, Mahomed, I’rimo Minister, Marwar, 
Jodhpore ... ... ... ... 1870 

Moran, F. C. Esq., Managfcr, .Rnngorah Factoiy, Debro- 
gliur ... ... ... ... 1870 

Mosely, T. II. Esq., Merchant, Calcutta ... 18(52 

Mowbray, Arthur H. Esq., Merchant, Calcutta ... 18(5(5 

Muir, Hon’blc Sir W., K.C.S.I., Licuteuant-Governor of 
N. W. P., Allalmbad ... ... ... 1860 

Murray, Col. Commandant, 14th Bengal Cavaliy, 

Deolee ... ... ... ... 18(57 

Murray, Gapt. W. G., Revenue Survey, Calcutta ... 1870 

Murdoch, A. W, Esq., C. E., Scrajgunge ... 1870 

^Muspratt,.I. R. Esq., Civil Service, Pumeah ... 1847 

N. 

Naesmytii, J. Esq., Civil SiTvieo, Hissar ... IS.W 

Nawab, Nazeer Ally Khan Baliadoor, Calcutta ... 18(52 

Nembhard, Major W., Commissioner, East Berar, Oom- 
raotee ... ... ... ... 1861 

Newton, Thos. Esq., Barrister-at-Law, Allahiihid ... 1870 

Nickels, C. Esq., Indigo Plantei’, Shiuiui.skhanporc' Facto¬ 
ry, Jauh pore ... ... ... I86(i 

Niladhur Si.igh Deo, Rajah Bahadoor, Sonepore, Suinbnl- 

pore .... ... ... ... 1870 

Nobin Chunder Nag, Baboo, Zemindar, Midnapore .. 186(5 

Noble, Lieut., C. S., Assistant Settlement Ollicer, b’yzahad, 

Oude ... ... ... ... 1870 

. Norman, Ilon’ble J. P., Judge of the High Court, Cal¬ 
cutta ... ... ... ... ISOA 

O . 

OuOYCHnaN G<du), Babof), Merchant, Caleulia ... 18.'5(5 

Qgboume, C. H. Esq., Calcutta ... ... 1867 

Ogilvy, J. E. Esq.', Jlerehant, Calcutta ... 18(55 

Oldliam, Wilton Esq., L.L.D., Civil Service, Gluizccpoi-e... 1867 
Onract, P. T. Esq., Bhangulporc ... ... 1867 

Onasch, Revd. H., Piirulia, Manbhoom ... 1869 

Orr, J, Cave Esq., Solicitor, Calcutta ... 18(58 

Orr, Major Alexander, P., Roy Bareilly, Oude ... 1868 

Osborne,t Major Willoughby, F.R.G.S., F.G.S. ... 1862 




0.— (Conlmued.) 


• AJmuUed, 

Osbwne, Cuptain J. H. Willoughby, Revenue Sui»vey, De- 
broogbur ... ... ... ... 1870 

Owen, Lieut.-Col. W. G., (I2l,b Madi’as N. I.) Tonghoo, 

via Rangoon ... ... ... 184C 

Oweii,t Lieut.-Col. A. W. Executive Engineer ..." 1865 

•P. 


Palmkk, Chavles, Esq., Medical Set-vice, Calcutta 

Palmer,*t T. A. G., Esq. - 

Pajk, Robert Esq., Indigo l^lantcr, Colgong 
PaiTott, Lieut.-Col. B., Stud Dept., Kurnaul 
Puske, Dr. C. T., Civil Surgeon, Mirzaporc 
Payne, Dr. A. J., Medical Service, Calcutta 
Payne, H. F., E. B. Riiilway, Realdah 
Peal, S. E. Esq., Tea Planter, Sapikattce, Scebsangor, 
Assam 

Perree, Geo. S. Esq., Manager Monierkbal Garden, Cachar 
Pearl, J. Esq., Tea Planter, Debroogbur 
Pbear, the Hon’blc J. B, Calcutta 
Peary Mobnn Baneriec, Baboo, Pleader, High Court, N. 
W P., Allahabad 

Peddie, Graham, Esq., District Engineer, E. I. Railway, 
Allahabad 

Pellow, E. H. Esq., Civil Service, Hoogbly 
Peppe, T. F. Esq., Chota Nagporc 
Perkins, Dr. R. H., Benares .... 

Perrin, Monsieur J., Silk Irilaturcs, Berb'h.nripore 
Pertap Narain Sing, Baboo, Deputy Magistrate, BodS- 
Boo<l 

IVster, Lieut.-Col. Hugh L., 9th Regiment N. I., Ban-ack- 
poro 

Peterson,t A. T. T.*Esq., Barrister, High Court 
Peterson, Frederick Esq, Secy., Simla llank, Simla 
Phillippc, Clement Esq., Indigo Planter, Bala(?olo, Pnbna 
Phi]li})s, James Esq., Indigo Planter, Shikarpore v'a 
Koosteah ... ... ... ii. 

Pliillips, A. Esq., Barrister-fit-Law, Calcutta , . 

Pickance, Lieut. W. John, Madras Staff Corps, Russel-^ 
kundah, Ganjam District 
Pigott, William Esq., Broker, Calcutta * 

Pittar, C. J. Esq., Solicitor, Calcutta 
Place,t H. J. Esq., Broker ... ...» 

Piowden, W. C. Esq.* Civil Service, Allahabad 
Pogoso,* J. G. N., Zemindar, Dacca ... * 


1848 
1861 
ISG-t 
186 
186 
186 
18(1 

186 

187 

187 

186 

186. 

186. 

186: 

186 

185 ' 

185 

186. 

1862 

1849 
1862 
1851 

1858 

1870 

186 ^ 

1864 

1866 

1867 

1869 

1856 



P. —(Oontlil Ht'd.) 


Aihllilh'd. 


I'ollok, Major P. T., (Madras Army) Hxeculivr Kiigiiu'er, 

Gowliatti ... ... ... .. 18d(> 

Polder, G. E. Esq., Civdl Service, Kiingporo ... 

PouUon, Major H. .B. A., Bengal Start'(Joi'jw, Saugor ... 18t).!> 

Power,‘A. W. B. Esq., C. S., Tujpore, Tirlioot ... 18(i'd 

Pott, A. C. Pjsq., Merchant, Calcutta ... ... 1870 

Pooroa Clmnder Roy, Zemindar, Sarapoolly ... 1870 

Pmtapa Chandra Ghosa, Baboo, Calcutta ... 1809 

Prentis, C. Ksq^i.Civil Surgeon, Gomipkpore ... 1860 

Pi’cstage, Franklin, Esq.. C. E., Sealdah ... ... 1870 

Prior, General ClaiiS., Commanding atDhnrmsulla ... 1867 

Proprietors Jiigdispore Estate, Bueheea, Shahabad ... 1809 

/Protheroe, Lieut. ^Montague, Madras Staff Corps, Assist- 
\ ant Superintendent ot‘ Port Blair ... ... 1809 

President, Municipal Committee, Allyghnr ... 1870 

Price, Charles E. Esq., Calcutta ... ... 1870 

Pringle, R. B. Esq., Badalipar Tea Garden, Assam ... 1870 

Prinscp, H. T. Esc|., Civil Service, Patna ... ... 1870 

Punchanana Mittcr Baboo, Calcutta ... ... 1870 

Pyne, R. Esq., Parnoah ... ... 1867 

?• 

Qdinton, J. W. Esq., Civil Service, Lucknow ... ISO-j 

R. 

Raban, Lient.-Col. H., Rhaugulporo ... ... ISIS 

Rajtm of Bhadawar, Agfa ... ... ... 1869 

Bajkissed Mookerjoa,* Baboo, Landholder, Ooteiparab ... 1866 

Eamdass Sen, Baboo, Zemindar, Berhanqiore ... 1809 

Ram Rongun Chukerbntty, Zemindar of lleetapore, Beor- 
bhoom ... ... ... ... 1869 

Ramanauth Tagore, Baboo, Calcutta ... 1842 

liamanymohun Chowdry, Baboo, Zemimhir, Rung|X)re ... 1861 

Ramessur Roy Chowdfy, Baboo, Zemindar, Allahalr,id ... 1868 

Ramsay,t Colonel George ... ... ... IH.'io 

Bavenshaw, T. E. Esq., Civil Service, Cuttack ... 186.'* 

E«dpath, R. Esq.,, Assistant Saperiutoudent of Police, 

Mergni ... ... ... 1868 

Reid t F. Esq., Snpdt. of Irrigation ... ... IH.IS 

Reid, J. R. Esq., C. S., Azimgnrh ... ... 1866 

Reinhold, H. Esq., Mercliant, Calcutta ... ... 1862 

Riach, P. S. M. Esq., Rosekandy. Cachar ,.. ... 1870 

Richards,*t J. Esq., Merchant ... ... 1834 

Richardson,t H.*Esq., C. S. ... ... ..! 1865 










B,— (Contiiiunl.) 


• AdmiUted. 

Riddell,t H. B. Civil Sovvice ... ... 1855 

Ridge, W. Esq., Furreedp)rc, via Bcrlianip ore ... 1866 

Rip!(y,t Lieut.-Ool. E. W. ... ... ... 1849 

Robaid-B, liieut.-(!()l. (.diaries, Cuintnandant, 17th Bengal 
Cavalry, Seetajiore ... ... ... ... 1862 

Robarts, H. Esq., Indigo Planter, Bi.'llah, Allyghur ... 1870 

Roberts, Robert Esq., Chief Auditor, E. 1. R., Calcntta ... 1870 

Robertson, J. C. Esq., Civil Servin’, Allahabiwl ... 1870 

Robinson, S. H. Esq., Alorehant, Calcutta ^ ... 1854 

Robinson,t J. Ilaniilton,*Esq., Merchant ... ... 1863 

Robinson,t W. Esq., District Engi'., Delhi Railway ... 1867 

Robinson, James Esq., C. E., Ofliciating Exe. Engineer, 

Bareilly ... ... ... ... 186.ftj 

Robinson, Revd. Julian, Allahabad ... ... 1869 

Rochforii, W. R. Esq., District Snpdl."f)f Police, Howrah 1868 
Rogers, Arcbd. E.sq., Solicitor, Calcntta ... ■ ... 1858 

Roglioonnnduii Sing, Rajah, Sooreund, Tirhoot, ... 1868 

Roowlur Purtab Sing,* Rajah Bahadoor, Dowan of Punna 1868 
Roodnrpiir.Hluuid Chowdi'y,* Rj>.npore, Tirhoot ... 1867 

Roquet, V. Esq., Indigo Planter, Moharagunge Factory, 
Azitnghnv ... ... ... ... 1860 

Ross,]: (Jeorge Esq., M<Tchant ... ... ... 1862 

Ross, Mars Esq., Merchant, t’alcntta ... ... 1865 

Row, Col. W. S. (;53rd N. I.) Lucknow ... ... 1854 

Ruddock, E. Esq, B. C. S., Iluvbniiga, 'firhoot ... 1868 

Russell,t T. M., E.sq. ... . ... ...^1868 

Rnxton, G. Esq., Merchant, Calcutta «... 1861 

Ryder,t Lient.-Col. S. C. D. ... .. 1868 

s. 

Sagobe, Dntt, Baboo, Mei’ehant, Calcntta ... ... IS.'iO 

Saniaehnrn Law, Baboo, Mei-ehant, Calcutta ... 1855 

Saniuells, Captain W. L., Assistant (.’oinftiis.sioner, ('hota 
Nagporo ... ... ... ... 1870 

Sandeman, H. D. Esq., Civil Service, Calcntta ... 1863 

Sa.ndys, Mrs. Annie, Bhangnlpore . ... 1R70 

Sandys, E. F. Esq., Chuprah ... ... 1870 

Savi, J. R. Esq., Indigo Planter, Nohtitta, Jessore ... 1862 

Savi, Thomas, Esq., Indigo Planter, Kishuhghur ... 1851 

Sceales, Jafl'ray, O’Brien, Esq., Catchecutta Factory, 
Alumdanga, B. B. Railway ... ... 1869 

Schiller,t E. Esq , Merchant ... ... ... 1854 

Scott,‘P. 6. Esq., Assistant Superintendent *of Police, 

Bugutpore, Dhursing Snrria, Tirhoot ... 1869 



9'XII. 


S-— (Coiliillltid.) 

Adiiiiltctl, 


Scott, Cnpt. G. J , SupemtcTidoiit, I. G. S. N. Company, 
Calcutto ... ... ... ... 1870 

Searles, Major, Geo. A., Madra.s Stafl‘ Corps, ISxocntivc 
Engr., Irrigation Dopt., Barrackpoi-e ... 18(58 

Secrekiry, Local Committee, Myiiporee ... ... IS.W 

Secretary, Local Fund Committee, Umritsnr ... 1850 

Secretary, Ijocal Fund Committee, Ferozepore ... 1801 

Secretary, Public Garden, Banda ... 1855 

Secretary, Public'^Jarden, Jllonghyr ... 1850 

Secretary, Public Garden, Cawnporc 1800 

Secretarj', Agri. and Hort. Society, Sangor .. ... 1800 

Secretary, Cantonment Public Garden, Agi-a ... 1805 

^S^crotaiy, Local Fund Committee, Goorgaon 18(55 

Secretary, Assam Company, Calcutta ... ... 1805 

Secretary, Public Garden, Jaloun, Oorai 180(5 

Secretary, Govt. Garden, Muttra ... 1800 

Secretary, Local Committet', Cliindwara-ali 1807 

Secretary, Local Committee, Jalmsic ... 1807 

Secretary, Local Fund Comm it (te^Jltii tool ... 18(59 

Secretary, Local Fund Committee, Mozuffergnrii ... 18(50 

Seoietaiy, Local Fund Coinmitbe, Raepore ... 18(55 

Secretary, Municipal Committee, Mii-zaporo ... 1809 

Secretary, Road Fund Committee, Jaunpore ... 1807 

Secrctaiy, Port Canning Company Lcl., Calcutta ... 1808 

Secretary, Local Committee, Chanda ... ... 1870 

Secretary, Municipal Coremittee, Jliung ... 1870 

Shahamut Alice Khan, Meer Bahadoor, Superintendent of 
Ruttecana, Indore ... ... ... 1870 

Shaw, D. T. Esq., Merchant, Calcutta ... ... 18(55 

‘Shearin, E. Esq., Merchant, Calcutta ... ... 1850 

Sheridan,t A. J. R. E.sq., M. D. ... ... 1800 

Sherriff, W. Esq., Jorrada, Jessorc ... ... 18-59 

Sheodial Sing,* H. H. Mohakbiui, Rajah of Alvvar ... 18(58 

Sherer, J. W. Esq., CivK Service, Allahabad ... 1809 

SluUingfnrd, G. W. Esq., Kolasay Fsictary, Purncah ... 1807 

Shortt,t T. H. H. Esq., Civil Service ... ... 1800 

Shdwers, Lieut,»Cob C. L., Gwalior ... ... 18055 

Sibley, George Esq., Civil Engineer E. I Railway, Cal¬ 
cutta ... ... ... ... 1869 

Simons, C. J. Esq., 'Tea Planter, Busclla Factory via 
Seebsangor, Assam ... ... ... 1803 

Simson,+D. Esq., Civil Service ... ... 1854 

Simson, James, Esq., Civil Service, Mirzaports ... 1856 

Skinner, A. Esq.,' Belaspore, Seenndrabad Station E. L* 
Railway ... ... ... 1854 





mil. 


S'— (GotiihiMcd.) 

Admitted. 


Slafcpr, E. M. Esq., Hunk oflJcuf^l, ("alcutta ... 18?0 

Smalley, R. B. Esq, Soory, Hcerblioom ... ... ]867 

Snioalon, Geo. Esq., Civil Service, Burdwau ... 18()7 

Sniitli,t J. J. White, .Esq., Indigo Planter ... 18.54 

Smith, B. H. Esq., Principal Sadder Ameen, Meerat ... 1860 
Smith, James Esq., Shahporo, Tirhoot ... ... ]86:{ 

Smith, Thomos T. Esq., Kampoorsdi Factory, via Jeagungo 1864 
Smith, C. M. Esq., Merchant, Calcutta ..._ ... 1865 

Smith, Hevd. W. O’Brios, Calcutta ... 1865 

Smith, Kevd. James, DcUii ... ... ... 1866 

Smith, W. H. Esq., Civil Service, Allyghur ... ... 1868 

Smith, Maxwell Esq.,Hnrsingpore,Tirhoot .. ... 1869 

Smyth, Capt. R. G., R. E., Hiizareebaugh ... ... 18C3 

Spankie, llon’ble R., Civil Service, N. W. P., Allahabad 1S65 

Spearman, Jiiout. llonice. Asst. Connnissiouer, Rangoon 1865 
Spencer, C. J. Esq., C. E., E. I. Railway, Dchaiuli ... 1863 
Spicer, A., Esq., Tea Planter, Cachar ... ... 1869 

81ack,t H. F. E.sq., Solicitoi’ ... ... 1862 

Stalkai'tt, William Esq., Merchant, Cal., (Vice-Freeident) 1845 
Stalkarft, J, Esq., Merchant, Calcutta ... ... 1863 

Steel, Donald, Eb([ , Eastern Cachar Tea Company, Cachar 1861 
Stetd, IJent.-Col. J. A., Bengal Stiili'Coi'ps, Roy Bareilly, 

Ondc ... ... ... ... 1868 

Steel, Eieut. E. H., R. A., Revenue Sni-vcy, Snddia, via 
Dcbrooglnir, Assam ... ... ... 1870 

Stiphen, J. Esq., Dacca ... ... ... • 1855 

Ste[)liciison, Cecil Esq., Agent, E. T. Railway, Calcutta ... 1866 

Sterndule, H. H. Esq., Bank of Bengal, Delhie * ... 1870 
Stevens, 11. W. Esq., Executive Eugr., Diirbangah ... 1867 

Stcvcnson,*t William Esq., Junior, M. D. ... ■... 1884* 

Stewart, A. N. Esq., Collector of Tolls, Jungypoor ... 1862 

Stewart, AV. M. Ekq., Dulsing Serai, TMioot ... 1859 

Stewart,t Dr. J. L. ... ... ... 1864 

Stewart, A. Esq., Manager, Oornabund Garden, Cachar... 1870 
Stewart, R. D. Esq., Runccgiingo ... ... 1870 

Stirling, A. Esq., Merchant, Calcutta ... ... 1866 

Stokes,! Allen l<lsq., E. I. Railway .«. • ... 1^67 

Stocks, J. W. Esq., Gonati.a, Synthia ... ... 1866 

Stoney, R. V. Esq., Civil Engineer, Ungool via Cuttack 1866 
Stoney, T. Butler, Esq., C. E., Mozufferpore Tirhoot ... 1869 
Stracheyt Dieut.-Col. R. (Engineers) ... ... 1857 

Strand, A. Esq., Stock Broker, Calcutta .*.. 1870 

"Stuart, Alex. Esq., Raneegungo ... ... 1863 

Stubbs, Licnt.-Col. W. H., 4tli Rogt. N. 1., AlliChabad ... 1868 

Stumier, Edwin Esq., Assistant Engiuaer, Canning 


Town, Mutlali ^ ... ... ... 1863 



smil. 


5 .— (Gonlimied). 

• Admllleih 


Stumer, Juhn, Esq., Cml Engineer, Calcutta ... 1864 

Stunner, A. J. Esq., Talooka Kcijha, vi4 Gazeept>re ... 1866 

Supdt. of Joreliaut Tea Company, Assam ... 1865 

Snpdt., Nortliern Assam Tea CoraiMiuy ... ... 1865 

Supdt. Serajgnnge Jute Company, Serajgnnge ... 1868 

Sutherland, Clmrlcs J. Esq., Merchimt, Calcutta ... 1868 

Sutherland,! Dr. John ... ... ... 1851) 

Sutherland,! H. 0. Esq, Civil Service ... ... 18(!0 

Sutherland, H. H.ijlsq., Merchant, Calcutta ... 1870 

Sutherland, A. B. Esq., Mtsrchant, Calcutta ... 1870 

Suttyauuiid, Ghosal, Itajah,* Bhookoyelas... ... 1869 

Swinden, T. G. Esq., Calcutta... ... ... 18.55 

-S^nlioe, Willi.'im flsq.. Attorney, Calcutta ... ... 18.59 

S^es, Arthur L. Esq., Merchant, Calcutta ... ... 1869 

Syooddeen Ahmud Alh-e Khan, Bahadoor, Nawab of 
• Afoor8hcd.ibad ... ... ... ... 1868 

Syud Ahmed Ally,! Nawab ... ... ... 1864 

T- 

Tarkuck Nauth Dutt, Baboo, Calcutta ... ... 18(!6 

Taylor, V. T. Esq., Cinl Service, Bhagulpore ... 1860 

Taylor, W. 0. Esq., Cuttack ... ... ... 1858 

Taylor, Frank, Esq., Executive Engineer, E. I. Irrigation 
and Canal Company, llidgelec ... ... 1868 

Temple, the Hon’ble Sir It., K.C.S.I., Calcutta ... 1869 

Tennant, Ma.jor T. E., Deputy Inspr. General of Police, 

Waltair, Viz,agapatani ... ... ... 1868 

Terry, W. !lsq.. Indigo Planter, MidTiaporo ... ... 18t(» 

Thelwall, Col. J. B., C. B., Mcean Meor ... ... 1851 

Thomas, It. M. Esq., Solicitor, Calcutta ... ... 1849 

Thomas, J. E.sq., Merchant, Calcutta ... ... 1867 

Thomas, J. P. Esq., Mprehant, Calcutta. ... 1868 

Thompson, Lient.-Col. E., Political Agent of Bhopaul ... 18t>4 

Thompson, Rivera Esq., Civil Senrice, Calcutta ... 18t!4 

Thompson,* Dr. U. F., Hooghly ... ... 1865 

Thompson, A. B. Fi Esq, Calcutta ... ... 1869 

Thompson, Henry,'Esq, Manager, Moran Tea Company, 
Seebsangor, Assam, ... ... ... 1870 

Thomson, Ninian, E,sq., Judge, S. C. Court', Calcutta ... 1862 

Thorpe, J. Esq., Lucknow ... ... ... 1867 

Tonnerre, Dr. C. Fabre, Health Officer, Calcutta, (Vice- 
President) . ... ... ... ... 1862 

Toomly, Geo. Esq., Indigo Planter, Contai, Tirhoot ... 1870 

Tovey, Capt. J. T., Dxc. Engineer, Oawniwre ... 1866 

Trafford, Rovd. John, Serampore ... 1863 




xav. 


J.— (Oonlkmed.) 


Admitted. 

Trannath Chatterjoa, Baboo, Calcutta ... 1866 

Travers,. Maioi'-GeneTalJamcB, V. C., Allahabad ... 1869 
Tregear, Richd., Esq., Kolinjura, Jatinpore ■ ... 1866 

Tucker,.W. T. Esq., Civil Service, Baiicoonib ... 185.6 

Tucker,.Robert Esq., Tea .Planter, Siebsaugor ... 1867 

Tnlloch, Copt. A., Dist. Snpdt. of Police, Kainroop ... 186.5 

Tunibull, C. S. Esq., Silk Manufacturer, Ghuttal 1858 

TumbuJI, the Hon’ble G. 1)., Civil l^ervice. Meerut .. 1865 

Turnbull, Robert Esq., Merchant, (/alcutta ... 186.5 

Turner, H. B. H. Esq., Merchant, Calcutta 1868 

Turner, Hon’hle 0. A., Allahabsul ... ... 1869 

Turner, H. G. Esq.,.Madras Civil Service, Binilipatam ... 1869 

Twynam, CajU. E. J. Ij., Executive Officer, Thayet Myo... 

Tytler, Col. R. C., Simla ... ... ... ]}?67 


i)- 

TJ;,'Wiif, Howard, Esq., C. E., Trrigjition Dept., Buj-dwan... 1869 

•V 

Vancut.sem, E. C. Esq., Merehant, Calcutta 
Veen, W. Ter, Esq., Merchant, Calcutta 
Vertannos, J. C. Esq., Civil Engineer, Contai 
Vizianagram, His Highness Uie Rajah of 
Voigt, S. E. Esq., Jlercliant, Calcutta 
Voss, C. W. Esq., M('i’chant, Gopalporo 

w ’ 

Wao'RN'J'beibkr, W. Esq., Tea Planter, Debinoglmr ... 1857 

Wagcntrielwir, W. J. H. Esq., Sonarie, Seebsaugor, 
UpperAssam ... ... ... ... 1868 

Walker,t G. A. E^q., Tea Planter ... ... 1861 

Walker,t A. Esq., Merchant, Calcutta ... ... 1867 

Walker, William Esq., Tea Planter, Seebsaugor, Upper 
Assam ... ... ... ... 1870 

Walker, Capt. R. J., Bengal Staff Corps, 17th N. I., Delhi 1870 
Wallace, Adolphus Esq., Rungajaun Factory,. Gelaghant, 

Assam ... ... ... ... 1866 

Walton, Lieut.-Col. B., Military Store-keeper, Calcutta ... 1867 
Ward, J. D. Esq., Civil Service, Purneah ... ... 1869 

Ward, Lieut.-Col. W. J., 8th Bengal Cavalry ... 1870 

Ward, it. Esq., Chiqf Accountant, B. B. Railway, SealdaJh 1870 

Wamelord, Revd. T. L. J., Port .Blair ... , ... 1866 

Warner, Thornton Esq., Emigration Agent for Trinidad, 
Kidderpore ... ' ... .?. ... .1867 


1868 

1864 

1S6.5 

1847 

1870 

.1864 




itxvt. 


^ m/.— (ContimwA.) 


Admiikd. 

Waterficldjt E. Esq., Civil Service ... ... 1846 

Waterticld, William Esq., Civil Semce, Allaliabad ... 1870 
Waacluipe, S. Esq., Civil Service, Hooghly ... ... 1848 

Wavell,"!; W. Esq., Civil Service... ... ... 1859 

Webber, F. V. B. Esq., Civil Surgeon, Diiiagepore ... 1868 
Webstei', H. B. Esq., Civil Service,.Saharunpore ... 1864 

Webster, Gta). K. Esq., Civil Service, Chota Nagpore ... 1866 
Web.stei’, Alex. L. Esq., Jorehaixt ... ... 1867 

Weiuholt, John Ej.]., Merchant, Calcutta ... ... 1869 

Wemyss, Sir John, Bait, Miivjipore ... ... 1859 

Weskin.s, Charles Esq., Mercliant, Calcutta ... ... 1854 

Westinacott, E. V. Esq., C. S., Diiiagepore ... ... 1866 

^Jfestoii, .John Esq., Judge S. C. Court, Magoorah ... 1863 
Wiiitc, llobert Esq., Tea Planter, Caehar ... ... 1869 

Whitty, Irwin J. Esq., Civil Engr., E. I. Kailway Chord 
Line, Kurmaton, Assensole ... ... 1867 

AVicke.s. Haines Esq., Exe. Engr., Berhampore ... 1866 

AVight,*t Robert Esq., M. D. ... ... 1836 

Wilcox, Frederick Esq., Bengal Police, Pooroolia ... 1867 

AVilkinson, Alajor A. E.. Cantonment Magte., Lucknow ... 186'i 

AA^lkinsoii, C. •I.^Esq.. Barrister-at~ljaw, Calcutta ... 1870 

AVilliams, AValter, Esq., Snpdt., Dist. Police, Etuh ... 1867 

AA'^illianison.t Major James, ... ... ... 1849 

AVilliainson,t Lieut. AV. J. ... ... ... 1867 

Wilmot.t C. W. Esq., Asst. Commissioner, Sonthal Per- 
gan.nah.s ... ... ... ... 1859 

Wilson, A. C., Esq., Deputy Magistrate, Burhee ... 1847 
AVilsont Charles Esq., Surgeon, 8th N. I. ... ... 1860 

AVilson,t Lieut.-Col. II. M. ... ... ... 1860 

‘ AVilson, C. H. Esq., Merchant, Calcutta ... ... 1868 

Wilson, H. F. Esq., Serajgungc ... ... ... 1870 

AVindlo, J. A. Esq., C. E., Executive Engineerj Calcutta .. 1865 
AVintlc, Charles F. Esq., Sub-Deputy Opium Agent, 
Gorruckpore ... ‘ ... ... ... 1859 

AViritle, Capt. H. R., 18th JT. 1., Gorruckpore ... 1870 

AA^iutle, Col. E. H. C., (.'autoiimeut .foiiit-Magistratc, Dum- 
Dum, {Vioe-TresiJuid) ... ... ... 1860 

Wood, James M. Esq., Nagagollie, Debrooghur, Assam ... 1865 

AVood. G. C. Esq, Assistant Commissioner. Rajmehal ... 1870 

Woodbridge, George, Esq., Civil Engineer, Oude and 
Rohilkund Railway, Bareilly ... ... 1869 

WoodcoCk, Lieut. E. M., District Superintendent of 
Police, Seetapore, Oude ... ... .... 1864 

Woodford, Dr. 0‘., Calcutta ... ... ... 1863 

AATordie, T. H. Esq.,‘Merchant, Calcntta ... ... 1863 

Worgan, J. B. Esq, C. S., Purneah ... 1868 



omii. 


(Continued.) 


• Admitted. 

Wright, H. Esq., Shapore, Punjab ... ... 1854 

Wright, A. C. Esq., Deputy Magistrate, Baneegunge ... 1865 
Wright,t Dr. Daniel ... ... ... 1866 

Wright, W. Esq., Judge, Small Cause Court, Cut^k 1866 
Wroughton, Major H. R. Offg. Deputy Asst. Commissary 
General, Morar, Gwalior , ... ... ... 1860 


I 

Yatks, B. J. Esq., Station Master, E. I. Railw^, Howrah 1868 
Young, W. Esq., C. S., Gorackpore ... ... 1868 

Young, James Esq., Merchant, Calcutta ... ... 1869 
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PKIZE FOB AS ESSAY 

ON THE 

CULTIVATION A-.D MANUFACTURE OF TEA. 


To any pereon who shall produce on or before the 1st March 
1871 the best practical Treatise on the Culture and Manu- 
factui-e of Tea in India, the sum of Rupees 500 and tlie 
Grant Gold Medal. * 

The Treatise must afford full information on the followiiif^ 
points, founded on the writer's own observations or experU 
ments, and not merely a compilation from Books 

1. Selection of sites, soil and climate. 

2. The laying out of a Garden. 

3. Preparation of the soU, sowing of the seed, either in 
nurseries or in situ. 

4. Transplanting, and the effects of the use of manure. 

5. Hoeing and weeding. 

6. Pruning—the best mode of. 

7. Plucking—the best mode of. 

8. Labor—^management of—with details as to apportion¬ 
ing of work, payments and advances. 

# 

9. Manufacture i» all its branches, including the use of 
mechanical inventions and contrivances as tending to reduce 
the cost of production generally. 



10. Box-making—maoliinery—^to simplify and cheapen its 
cost, packing, leading-, stamping and preparing for shipment. 

11. Seed, plucking, di-jnng, transport,—^best mode of pre¬ 
serving, and its utilization when not saleable. 

13. Management—^best mode of—as respects labor, ac¬ 
counts, for*ms, adjustment of advances, &e. 

13. The cost of cultivation in full detail. 

14. The cost of manufactiu'c in full detail. 

The Copy-ri^ht of the Essay shall become the property of 
the Society for publication in their Journal or otherwise. 

The successful Competitor may, hoAvever, arrange with the 
Society’s Printers for the printing, at his own expense, of a 
number of extra copies' for sale on his own account. 

The Society arc not bound to award the Prize, unless they 
consider the Essay deserving of it; but may award such part 
of the Premium as the Essay may be adjudged to deserve. 

Metcalfe Hall; 

Calcutta, \%llt' March 1870. 
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The Society will thankfully accept all such back 
Nos. of its Journal and other publications, as may not 
any longer bo required by its Mcmbera. 


A. n. BLECHTNDEN, 


Calcutta, 

19//t Sqitcmler, 1871. 


1 


Seercinry. 



10. Box-making—macliinery—to simplify and cheapen its 
cost, packing, leading) stamping and preparing for shipment. 

11. Seed, plucking, drying, transport,—best mode of pre- 
ser^ung, and its utilization when not saleable. 

13. Management—best mode of—as respects labor, ac¬ 
counts, forms, adjustment of advances, &e. 



TREATMENT OF SEEDS 


Jjfcckd ly damp or moiai atmospheric injlaences arising 
from lond and continuous raiff. 


1. I’ut a little; into eticli pafki'ly koeping Itio 

packet in a dry airy room nntil reeiuired to be sown. 

2. Tlie ipticMime lias a Strong alllnity for carbonic acid, 
W'liieb will at once act nixin the seeds and remove the super¬ 
abundant carbonic acid which they have absorbed in a moist 
atmosphere. 

d. It is particularly requested, that member's and the 
ptdrlic generally, who resort to the treatment above recommend- 
ed, will do the Society the favor to report specially the residt 
of the experiment, and in eases of failure, to note or remark 
on the supposed cause of failure. 

MetCAI:^K HaI-I,: 

Calailtd, 22iid i>ei>lembei^lS’!l. 


j A. II. BLECHYNDEN, 


Secrelary, Agri. llorll Soeiefy, 
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Kotes on. Ilorticnlture hi Bengal, (No. 3). By JopN Scott, 
Esrj., Cara/or of the Itogal Bolanie GariJeiis, Calcutta. 

No. 111.—OBCHIDArE.E, THE OeCHTD OkDER. 

1 .—General remarks on the culture of ^Orchids in Bengal. 

The genera of which 1 have now to treat, form an exten¬ 
sive, well ehaTaeterised and widely-distribftted’ natural order, 
admirwl by all who have an eye to nature’s W('rks, for tho 
bejinty and odd forms of their flow’ers, winch as Lindley re¬ 
marks, “ represent an insect, sometimes a helmet with the 
visor uy, and are so various in form, that there is searcely a 
common reptile or insect to which some of them have not 
been likened.” Th^i^ consist of perennial herbaceous plUnts 
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' aiul slirul)s, growinj? in the soil (terrestrial) in temperate 
climes, as they are also I'ound in warmer latitniles, though 
then, more generally, assuming an epi])hytic habit ami fixing 
themselves upon the loftiest trees, or limlinj^ongenial habi¬ 
tats in ereviees, or im the surfaces of bare rocKS/«&^;. Though 
thus varied in their habitats, and widely dilfused i^ all low and 
temperate latitudes, they avoid the excessively .dry regions of 
the Tropics, aild aie all but eliminated tVoii those ^harac- 
^irised by extremes of temperature. They are found, says 
Lindley, “ in almost all parts of the world, exee))t upon the 
verge of the frozen Zone, and in climates remarkable for diy- 
ness. In Kuro])e, Asia -and North America, they are seen 
growing everywiiere, in groves, in marshes, and in meadows; 
in the drier jiarts of Africa, th.'v are eitlua’ rare or unknown ; 
at the f'ape of (food Hope, tiny abound in similar situations 
as ill Ihirope; but in the hot damp parts of the West and 
East Indies, in Madagascar, and the neighbouring islands, in 
the damp and humid forests of Hrazil, in the warm mild parts 
of Central America, and M’estern ^Mexico, in the (hnnp tropi¬ 
cal parts of India, and on the lower mountains of Nipal, the 
ovehidaeeous plants ilourish in the greatest variety and pro¬ 
fusion, no longer seiiking their nutriment from the soil, but 
clinging to tiie trunks and limbs of trees, to stones and bare 
rocks, where they vegi'tate among ferns and'other shade-loving 
plants, in countless thousands. Of the epiphytal cla.ss, one 
only' is found so far North as Soutii Carolina, growing ni>on 
the branches of the Magnolia, if we except the specncs from 
Japan, a country svhich has a climate peculiar t'o itself, among 
regions in the same parallel of latitude. The most southern 
stations are those of* Bariua mneronaUi in Ninv Zealand, in lat. 
35° S.,.and of Gunnia Anslrufis in Emu Hay, Van DIeman’s 
Land, lat. ‘Id® S. Ample details respecting their distribut ion 
in Australia arc given by A. Cunningham, in the Jioimical 
liegUter for 18d3. 

' Lower Hcngal with its anmuil secpicnce of cold, hot, and 
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rainy seasons, isiliy no means favouralile to Onjliicl jjrowtli, and 
aeeonling'ly we find them poorly ixipresentwl in species, thoug-li 
of llicse, a few are rather abundaiit in iiulividnals. In tlie 
immediate vicinity of Calcutta, tlie following species ^occnr: 
those of an epiphytic habit are I'anda Jto.v6iirgiii, Acawpe pa~ 
2 )i/lomt_ and ('giahidhtm rt/wj/oAvi;//,, the two lirst being cs])ecially 
abundant on mango trees. The teiier-trial species are (Jeodo- 
rnm 2 )iirpurenm ; Ealophia cumpextris; ILihcmiria eommelini- 
J'olia, phudaglnea and mitrgiiuila, (t1u> hd.tc'r rare) ; Poyonitt 
jufimut, carinnia and plimki,; l)hljm<ipl(;.vix pallem (veiy 
rare), and Zenyme xiilcala, the “ Shwet-Hoolee” of the Ben- 
gale(« and one of the lew (irchids to ^vhich tluy have given 
a s])ecific name. It is very abundant on iindtsturbed pasture 
lands; s])eclvling them with a snowy whiteness during its 
flowering period, in Deeeinbev and January. The geiu'ric 
name of the f 'nnda lio.rhurghli is <lire<dly IVoin the Sanscrit, 
and that under which the plant is known to the natives of 
Bengal; though the same word is indilferently applied to all 
parasitic or epiphytic ))lants. As it is cbielly found on the 
mango, tlie “ Ainu” of the Bengalees^ it has been called'tlie 
“ Anira-‘\^anda.” 

The sparsity of really indigenous sjiecies ; and tliese (with 
the three above notjd excejitions) reduced to tlu.se terrestrial 
sorts whudi are alone represented in temperate (dimates; sulli- 
cit'utly indi(;ates the ungenialne.ss of tljis part of Bengal for 
orchid cultivation. This has, indeed, heim so strongly felt, 
that until lalidy even our most ardent ainatt'urs had despaiivd 
of ever attaining any success in their eulfbre’ here, and in. 
general consoled themselves with annual receipts ol‘ plants 
from tlieir native wilds in the cold season; and many of which 
flowered satisfactorily, by the beginning of the subsecpient hot 
season. Blossoming however to the majority proved but the 
Idst effect of an expiring vitality ; few regained their verdanee, 
and yet fewer ever a^ain refreshed the tye of their cultivator 
with a second season's bloom. U’his, I may state, was mheh 
• » 
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the condition in which the generality of orchids existed in 
Calcutta Gardens, until the cold season of 1860, when' the 
success attending their cultivation in those thinly-thatched 
structures used by the native betel-grower for his “ pan”. 
Piper Betel, had Wen fairly shown by the improved coiidit ion 
of the collection in the Botanical Gardens here. These stnu;- 
turcs modify very effeetively the ungenialiti('s of climate, wifh 
which we have here to eoiitt'iid, screening them in the cold 
season and checking the intense noclurnal radiation which 
then prevails; while in the hot season, iwlmittiiig a light diffus¬ 
ed as that of their native forests, and tlius recpiiving but a 
free supply of water, to afford that degree of humidity as the 
complement of their wants during the season of growth, and 
which is fidly and naturally su])])lied throughout the rainy 
season. Their application to orchid culture is dtus to the late 
Superintendent of the Botanical Gardens, (Dr. T. Anderson)— 
whose premature death has deprived Indian Boliiny of one of 
its most accomplished investigators, and Indian Ilorfieulture of 
the invaluable sendocss of an earnest patron—ivho had them 
ereet^ for tlic first time in the gardens bore in 1S05. The taste 
for orchids has been tliereby greatly popularized, and there are 
now not a few amateur collections in Calcutta and its vicinity, 
which would lose nothing by a comparison with some of the 
better private collections in Jilurope. 

The accommodation for orebids in the Botanical Gardens 
here, consists of two honsss, the one a sliow-house, the other 
for the propagation and establishment of newly-introduced 
species. The sho'v-honse is 80 feet long by 70 in breadth, 
with a flat roof, at an elevation of 7 feet. The roof is sup¬ 
ported on cast-iron 'pillars, sunk in masonry, at distances of 
14 feet,, between which again stout posts oi teak-wood are 
fixed, forming the lines ofpaasages, and which, while strength¬ 
ening the structure, afford additional surfaces for orchid oil- 
ture; afToiding in due course an enlivening display of bloom. 
Ovev these posts teak rafters (34 by 1 inch) are fixed diago- 
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nally, and overlaid by stout bamboo rods,'at distances of two 
feet. The latter consist of ordinary sized bamboos split 
longitudinally into four parts, and form the basis for a light 
frame-work of bamboos, on which dried Ooloo grass— Impe- 
raia cglhulnca —is thinly strewed, and bound down witli otlicr 
rods of bamboo. The flat roof tlius covered, is of course 
preferable to one with any degixv of sloi)o, as alfording the 
least collecting surface for rain, and disjtersing it to the 
plants below, most naturally and eciuably. *The sides of the 
hoii.se are very similarly constructed, and even more thinly 
covered with grass, and on this part the Xash —Hticcliarvm 
sj)outaiieiim —as being much longer than the Ooloo, is pre¬ 
ferable. In both positions, the gTass should be disposed so as 
to cut olf all direct .solar rays, while inducing a scarcely 
appreciable degree of darkness. Tro[)ical orchids, with few 
exceptions, delight in an abundance of light and heat, but in 
their season of growth they none the less reipiire a highly 
humid atmospberi'; and thus, in the construction of our or¬ 
chid houses, it should be our aim to aflbrd screens which, 
while securing tlie latter, also admit an abundance of sun-light 
and beat. • 

TIu; staging of the house is constructed of split bamboos. 
There are four central tables, each of which measures .'li fiHit 
in length, by about 10 in breadth, and has a slightly ele¬ 
vated portion in the centre for the larger jdants ; the interven¬ 
ing passag<!s are -1 i feet broad, edged, aftd floored with bricks, 
and covered with kunkur. Along the sides of tin; bouse, there 
are also tables of a similar eoustruct ion, and four and-a-lmlf 
feet broad. These are devoted to terrestrial oiebids, ferns, 
and begonias, all of which thrive well tinder the conditions 
of shade and humidity thereon allbrded them. As the bam¬ 
boo tables however narely stand for more than two or three 
years, it is purposed to replace them by pernunient platforms 
of masonry. In construetions of the above ch.aracter, care 
should be taken th;>i thoroughly.maturcd bamboos, (which^cau 
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now rawly l)e liad in the Calcutta inaiket, under lls. 35 per 100), 
only are used; as those of an inunature eharaetev are tpiickly 
overrun hj' a small boring- weevil, which in the course of a 
few months will reduce tlieui to a minutely houeyeoinbcd-state. 
The durability of the bamboo is also mucli ijicreased, by 
steeping' them in water for some time, say at least 11 days 
previous to their beiiijr used. 

The second or nursery house is of a similar eonstruetion 
to the above, with the exeei<tiou of tlie posts wliieli are all of 
the common Sooudree, Ih-tUii-ra Minor. It is K) feet long¬ 
in' 20 feet in width, the roof Oj feet high, and supported on 
1-5’ Sooudree posts. It has out* central bamboo macliau, or 
table feet broad, and two side ones, each o i feet in bread! h ; 
the intervening )>assages each about 21 feet. Tin; cost of 
material and labour for tlie construction of a house of the 
above description and dimensions is as follows: 


Is. As. l \ 

100 Bamboos . ... ... 2.') 0 0 

15 Sooudree posts ... ... 8 0 0 

32 lbs. Coir Twine... ... 3 It 0 

Ooloo grass ... ., 200 

Bricks and Kankur for paths .’5 1 0 

Labom-. 7 0 0 


Total cost 18 1 0 


\Vith regard to the cultivatif»n and management of orchids, 
weinay be guided ^/y the conditions und< r which w<! lind them 
(not only living but really ftourisliing) in their native habi¬ 
tats ; for it is well to remember, that tin; cijndition-i under which 
pltmteace fre<inently found in natur<>, are by no means, or at h'ast 
not necessarily the-most suitable for their hcTdthy devi-lopmeut: 
in that unrelaxirig struggle, individual ag-iiinst individiuil, the 
strongest only live, tmd these do not select the site they would, 
but that on which they can establish themselves. These condi- 
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tions for t1i(‘ goHorality of tropical orchids in this cnnntry (as 
I hav(? previously rcniiirked) are very perfe(ttly afforded by the 
thatched liouscs above recommended. In these the plants are 
afforded their natural p(Miod of rest in the cold season^ which 
extends from the bcoiimin<>' of Noveinher to tlie end of January, 
or middh* of f'ehruary. During this period, water (with few 
exceptions) should he cut ircly withlald, the fogs so common in 
the mornings and (ivenings, being quite sulTlcitmtto prevent any 
undue shrividling in all non-decidiious species, whereas the 
naturally deciduous provided as they usually are with pseudo 
bulbs, stout, llesliy or gouty stems, resist perfectly any injuriojis 
effects, and indeed flower all the mor^ frc«-ly for being thus 
exposed. As a rule then, from the close of the rains and 
throughout the C(dd season, no water is given, though, 
after an unusually hot day, tlie*j)aths of the house are .sprinkled 
in the evening; and of course any orchid naturally atfecting 
equally humid and hot climates, is always kept sufllclently 
moist to ])revent luulue flaccidity and consequent loss of 
foliage, without indinhig growth. The hot season com¬ 
mences about the (dose of February, aipl then also the majo- 
ritv of Indian ondiids begi?! to bloom. The increasing heat, 
with a steadily di'civasing humidity, now renders artificial 
watering necessary ; though this should be doiu) somewhat 
siiaringly during tflie tlowering jx’riod ; and this, rather on the 
tloors of the house than ou the jdants; ^is the flowers will re¬ 
tain their beauty nnudi longer in a somewhat dry than in a 
moist atmosphere*. AVatcring over-lu'ad should neven* be per¬ 
mitted until the flowers have naturallv faded, nor should any 
whatever be givi'U, (unless for the reasonsju'cvionslv assigned), 
until the blossoms have fairly set, as the chances are that the 
opi*>sile treatment will induce a mere vegetative devel(*}'ment, 
or ])ro(lu(;lion of Icaf-.shoots in place of flowers., AVith the close 
of t he tlowering sc'ason, water should be fr^'ely supplied every 
morning and evenii^, the floors should also be freely watered, 
aud in very hot weather the sides of the house syriftged, 
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three times dailj’^; morninsf, noon, and evoningf. The rainy 
season usually extends from the middle of Juno till about 
the middle of October. In the early part of the rains, artificial 
wateriijg maj* be beuelieially continued, should the rain*faU 
be light and irregular. In August and Sejrtember, when the 
gi"eatcst humidify usually prevails, this will be rarely necessary, 
the ordinary rain-fall inducing and sustaining a vigorous growth 
until October, when a docreasing humiditj'^ and temperature 
gives a cheek to vegetation and preppes it for the season of 
rest. By the above treatment, nearly all tro]>ical Indian orchids 
may lie grown well and tlowerwl Ireoly in Lower Bengal; and 

etjuall}' thriving under the same treatment are several of the 

* 

South American Orcliids ; as Livlia, Cattleya, Maxillaria, 
•Lyeaste, Biirlingtonia, and Stanhopea : species of all of which, 
with the exception of the last uaiiiod genus, have flowered in 
the gardens here. 

Orehids, like other jdants, can never be kept in a really 
healthy state if thi leaves are allowed to remain dirty ; this 
indeed is a fertile cause of the unhealthiness of plants, under 
veraiidah culture in Calcutta and its vicinity. It is most 
difficult to impress on the generality of native malices, the 
, necessity for keeping the leaves of plants perfectly clean, and 
few there arc wdio will not altogether negh-et it, unless pretty 
closely supervised. Orchids are especially liable to sutler from 
uncleanliuess of the leaves, and waslnug of them cannot be 
.too often performed. ITic leaves however of orehids being 
vejy tender, care must be taken that the skin or cuticle be in 
no ways injured by the process. To guard against this, use 
a piece of soft and good sponge; and as soap and water has a 
much greater cleansing etfwt Ilian mere water, legs sponging 
will be^required by the use of the former,than the latter, find 
tlie risk of injury to the foliage thereby also decreased. 
Another danger aryl a gi'cat source of injury to plants wholly 
under native management ari.ses from watering the foliage 
under a bright sun, which Is thereby burnt and scorched. In 
. . ' 
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sponging orchids then the operation must J»e jHjrformed in th* 
shade, and the *i)lants retained there until the leaves are per¬ 
fectly dry; by neglect of this many plants suffer seriously, and 
have their leaves disfigured with burnt blotches. 

The re-potting of orchids —For this operation, no particular 
season can be recommended, and the cultivator must be chiefly 
guided by the-condition of hfs plants, changing at any time 
of the year, when any indication is observed of unhealthy 
root action. If in good health, the majority iiowever may be 
safely changed in the early part of the hot season, or with the 
fading of their flowers, as soon after they begin to mahe fresh 
roots and vegetate a-new. The material I have found bept 
suited for ejnphytal species under pot'cidture, is three parts of 
lumpy charcoal (larger and smaller according to the size and 
vigour of tlic i>lants) to tvro of ])artially-burned bricks in the 
form of koor and kankiir; thc'former being a suitable size for 
the larger and more vigorous habited sorts, the latter for the 
smaller and more delicate. (Jocoanut tibre aiid dust arc most 
objectionable, as are also, I believe, the composts of fibrous 
peat and moss ordinarily used for these plants in European 
gardens. These nnitf'rials prove much too retentive of mois¬ 
ture, for general culture in this country, become sour and 
soddened in the rains; alfording harbour for white-ants and 
other destructive insects, as also a small lymna'a, or pond- 
snail, common in ttie tanks and jhcels. This is a most serious 
pest, eating voraciously the soft dovcloping parts of the roots 
and the bads. These pond-snails have spiral shells, of a 
jreariy grey colour’, varyirrg f rom one to six lines in leirgth. 
They must be sharply looktd after, esp&ially irr the early 
part of the hot season, when they are most abrrndant in the 
tanks, as otherwise from their minuteness they may escape 
observation until thfy have greatly damaged the collection. 
When observed, the plants should be at once trp’ned out of the 
pots, the roots careftdly rvashed, then re-ppt in broken pieces 
of charcoal and bri;^ only, as above recommended. The per- 
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feet drainage ^ured by such materials, while of the very 
first importance in orchid culture, is also efiectivo in keeping 
the plants clear of the above molluscs. Thus, I have fre¬ 
quently observed plants in cocoanut fibre and charcoal, 
swarming with these snails, while others alongside in lumpy 
charcoal and brick only, and watered from the same tank, har¬ 
boured few or none. In re-potting, injury to the roots must 
be carefully guarded against, and those that are found adher¬ 
ing, as they so frequently do to the sides of the pots, should 
not be detached, but the pots broken and the attached frag¬ 
ments allowed to remain. In such materials as I have recom¬ 
mended shallow pans are preferable to the ordinary form of 
orchid pots, of which about three fourths is usually allotted 
to di-ainage material. The latter may of course bo entirely 
dispensed with, as the free passage of water is effectively 
secured by the materials in which the plants are grown. The 
following are the sizes of the orchid pots used in the Botanic 
Gardens here. The smallest is 5 inches deep, by 7 in diame¬ 
ter, and has 5 longitudinal slits along the sides, each 8^ inches 
long by f of an inch wide. The second is 6 inches deep by 
8 in •diameter, and has.8 transverse and longitudinal slits, 2^ 
inches long by H broad, and 4 semicircular holes at the base 
of the sides, each one inch wide. The third is 6 incluis deep 
"by 104 in diameter, with 8 transverse and longitudinal slits, 
about 24 inches long by 1 in wddth, and 4 semicircular holes 
at the base, each 14. in width. The is 8 inches deep 

by 184 in diameter, with 8 transverse and longitudinal slits 
about 34 inches long by 14 wide, and 4 semicircular holes at 
the base, each 14 inches nude. The Jifth is a semicircular 
pot for suspending, 6 inches deep by 12 in diiuneter, perforated 
with four holes in the side and one in the base, each 2 inches 
in diameter. The pans should be filled to near the vim with 
pieces of charcosil and brick, on which place the plant and care¬ 
fully spread the roots j these should next be covered with the 
above materials and supporting stakes placed around the taller 
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growing spwiics. When the potting is finished^ water must be 
but sparingly applied, increasing as tliey begin to nmke new 
roots. 

Rustic baskets of teak, sissoo, or saul are also much 
used, and well adapted for most epiphytal species.^ These 
should bo made in a square form, and one 2 feet on the side 
need not be more than from 9 to 12 inches deep. Their 
construction is simple; thus, the wood after being cut into 
proper lengths, should be first bored at aboutian inch from the 
ends. Two lengths of copper wire are now required, the ex¬ 
tremities of which should be put through each piece of wood, 
and fastened round the lowest, while suflicient length should 
bo left above to form a handle f(fr suspending the basket. 
The plants should be placed in the materials recommended 
for those in pans with the addition of a thin layer of 
eocoanut fibre along the bottom and sides of the basket, to pre¬ 
vent the other materials from falling through. Again, there 
are many species which succeed best on blocks: these should 
be formed of such wood as saul, teak, or sissoo, which last 
long and are less liable to the attack of insects, than the 
mangoe, soondrec, and other sorts poramonly used, -The 
plants should be fixed to the blocks by fine copper or brass 
wire, and a little moss, or eocoanut fibre may also be attached 
to retain moistute until the plant is fully established. Dur¬ 
ing the hot scasoif the more delicate kinds will be greatly 
benefitted by a thin layer of moss 09 their roots; and this 
should be slightly moistened occasionally, so as to prevent 
undue shrivelling of the plant, and the loss of its leaves,^in 
those species ^hich are not natmully deciduous, even after 
they ai'e fully established; in the rains the moss should be 
taken off, and the roots left perfectly bare, and dependent on 
the natural humidity of the atmosphere. Tlie Phalcenopsl 
are verj^ generally grown on blocks, the Saccolabimn ampulla- 
ieeum, miniatum, and others are also well suited to this treat¬ 
ment, as are the smaller Beiidrobes, Bottophyllums, Cirrhopeta- 

i 
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lums, many of the, Brias, Qelogynes, ^'c., ^'c. Those of tall 
gprowth or with slender stems may be attached to upright 
Jogs of various sizes, and then either fixed directly in the 
soil in the flower beds, under full exposure to the sun, 
as with Remnthera eoceiaea and arachnites, Aeampe imdti- 
flora, longifolia and papillosa, Vanda teres and others, 
or fixed with mortar in a flowerpot of a suitable size and 
according to the requirements of the plant attachetl, 
either placed in l^je orchid-house or in the open border. In 
the first instance the plants require to be fastened to the 
blocks with copper wire; subseciuently they will attach them¬ 
selves as they grow, and require little further care. 

Indigenous terrestrial species may be either grown in • 
shallow pans, with equal parts of vegetable mould, loam, and 
kankur; or in prepared beds of the same compost and under 
the shade of bamboos. The other Indian tropical and sub¬ 
tropical species should have a table devoted to them in the 
orchid-house. They should be planted in well di-ained pots 
in a compost of partially decayed leaf mould, and about 
equal parts of lumpy charcoal and kankur. Not a few of 
the .Bengal terrestrial orchids, as well as those from other 
parts of India, though affecting iji their native wild soils 
of a very tenacious nature, do not in my experience thrive at 
all well in such soils, when cultivated in pots. Indeed, I have 
ever found them to die out, or at least vapidly decrease in 
vigour, and rarely qver flower; whereas the same kinds 
grown in a compost of charcoal, and kankur, wth a small quan¬ 
tity of vegetable mould, have become, well established and 
rarely fail to afford a profusion of bloom. Their general treat¬ 
ment should be much the same as that recommended above 
for the epiphytal sorts under pot culture; rc-potting when 
necessasy immediately after they have bloomed, or beforp 
they commence their season of growth, during their rest- 
mg period, wdter^ should be entirely withheld from all deci¬ 
duous species, while those of an evergreen habit should only 
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have enough to prevent any undue shriv<jjling of the leaves. 
In their season. of growth, nearly all of them require an 
abundant supply of water; the drainage of the pots being 
good, as they are generally most impatient to stagnant water 
at the roots. 

Orchids of epiphytic habits being largely dependant on 
the atmosphere for their sustenance, it is but a corollary of 
the preceding remarks, to state tliaL of the first importance 
in their cultivation is a knowledge of the tjiermometric and 
hygromctiic conditions, under which they thrive best, so that 
we may thus judiciously control and modify, as we best can, 
all that may be unfavourable in the climatal conditions pf 
their artificial homes. This for Lower Bengal, (with which 
alone I have to do here) may be easily ciTeeted, as I have 
shown, by the consfvuction of airy, light-dilfusing screens 
of dry grass, under which £or jrom seven to eight months 
annually, the orchids may (in so far as atmospheric condi¬ 
tions arc concerned) be left to nature; recpiiriug only for the 
remaining months a more or less liberal supply of water 
according to the intensity of heat and dryness of the air. 
A hygrometer, or a dry and wet-bulb ^thermometer, is tluis a 
most necessary appurtenance of the orchid-house; and most 
valuable .as g\iides to the successful cultivation of orchids 
are those tables which show the thermometric and h 3 'grome- 
tric conditions under which our tropical and extra-tropical 
orchids will grow and flourish. With ^ this view I append 
the following returns for the years 18G9 and 1870, in the 
gardens here: 



TABLE A. 

The Wiehly Mean of Dry and Wet Bulb Thermmeters in the Royal Botanical Gardens, Calcutta, for the Year 1869. 
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TABLE A.— (Continued.) 

The Weekly Mean of Dry and Wet Bulb Thermomiters in the Royal Botanical Gardens, Calcutta, for the Tear 1869. 



August 6—x2th 80-4 93-6 92-1'si-l I 8- | 19- j. f9-6 89-1 91-1 jSfS 6-6 14* j' 79-3 87- 89-3 84' 
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TABLE B. 

The Monthly Mean of Dry and Wet Bulb ThertHometers in the Boyal Botanical GarJens, Calcutta, for the Tear 1S69. 
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TABLE C. 

The Monthly Mean of Dry and Wet Bulb Thermometers in th- fi yal Botan ical Gardens, Calcutta, for the Tear 1870. 



6 88; C-88 






















TABLE C.—(Comlude<L) 

Thi Weekly Mean of Dry and Wet Bulb Thermometers in the Itoyal Botanical Gardens, Calcutta, for the Year 18G9. 
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Tlie minimum temperature in Table for the year, was 
on the morninjv of the 10th January, viz., 42°, and this was 
at an elevation of 4 feet above the grass, which in a clear 
still night not unfrequently indicates a freezing temperature 
at the grass level. In a clear calm night, I have indeed seen 
tiny icicles formed on the lawn, while the thermometer at an 
elevation of 4 feet indicated 45°, so rapidly does the chilling 
effect of radiation diminish from the grass upwards. The 
stratum of air surrounding the chilled grass Jbeing rapidly re¬ 
duced to the ssime temperature, chills it still more, and thus 
sustains a mutual re-action until the temperature of the 
grass-environing stratum is reduced very much below the 
superincumbent strata at a very slight elevation. It is-from 
this, that many of the plants from equable and humid climates 
suffer so much, when exposed in the cold season, and it is well 
to remember that the finest screen is sufficient to check the 
radiation, and thus be tlie means of sainng the plant. I the 
more esjieeially remark on Ibis here, in ils bearings on orchid 
culture, as inanj^ of our ori;hids will thus be seriously injured 
if Iclt unscreened, for they never are naturally subjected 
to any such low degrees of tompei;atiirc in their more or 
less elevated habitats on the branches of trees. The maxi¬ 
mum timperatiire was on the ]2tli IMuy and 12th of .Tune, 
on both of wdiieh it attained 101)° at 5 p. M. On the 
10th IMay, the "dry and wet-bulb thermometers was in a 
state of complete saturation, the thermometer indicating 
75°. Preceding this (which of course is unusual in May) 
1 may explain tliat tlie thermometer, from the 5th to the 1,5th 
of the month had ranged between 101° alid 109°, and that 
this ended on the ICtli, in a severe gale with heavy and con¬ 
tinuous rain, etpialising the dry and wet-bulb thermometers, 
and greatly reducing the tmnpcraturc. The maximum differ¬ 
ence, botweeu the dry and wet bulb thermometers, was on the 
14th February, viz., 22°, .at a temperatui’c, of 70°, so that the 
actual dryness of,the atmosphere was 52°; the dew point 
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being 24° j though .the dryest week was from the 9th to 15th 
May, the mean as shown by the tables being 40°. We have 
thus conditions very different from those to which they ai’C 
subjected in the orchid-houses of Europe, where, according 
to Dr. Jjindley, (I am aware that there are considerable 
alterations now, but in the absence of any paper's, or books 
to afford exact information, I can but quote a quondam nile,) 
under the general treatment of orchidaceous plants, the tem¬ 
perature ranged' from 78° to 95°, while the hygrometer 
usually ranged from 15° to 30?. It is tliirs that so many of 
the normally deciduous orchids of our Indian forests become 
evergreen irr the orcbid-horrscs of Ertrope, and far is it from 
me to deprecate tlio tr’eatmerrt, so long as the plants fail not 
in yielding a fair amorrnt of bloom; though from obver'se 
results, I should not in many cases hesitate irr doing so. 
To obviate this however I should rather recorurrrend a decrease 
in the humidity of the atmosphere than any great decrease of 
temperatru'e, at least during the daj-when dry and clear; tborrglr 
this also might berlefieially be done by near a score of degrees at 
night. Growth would thus be che(rked, and the nirtritioirs 
matter no loirger wholly expended in the production of leaves 
and shoots, will be stored in the then solidifying or maturing 
tissires to be ultimately consumed in the formaiiorr of flower- 
buds. Again, an rtndue stimrrlus, or the sirbjcctiorr of a plarrt 
to a higher and more c(|uably humid tcmjieraturc lliarr is 
natural to it, not only arrests floral dcvciopmcut, so 
deranges the vital j)roccsses, and enfeebles the whole s; stem, 
th!|t from sheer exhaustion, the plant sooner or later (accord¬ 
ing to the intensity of the stimulus) dies. These results are 
only too familiar to all horticulturists in this country, who have 
had experience in the culture of jilants from < xtra-tropical or 
temperate climes. These may be in high vigour throughout 
the cold weather, and even in the hot season, though growth is 
arrested, they will yet live on ;■ but in the rains with a 
reduced temperature, an atmosphere humiil almost to satui-ar- 
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tion, so stimulsitos the vegetative processes and eufeehles the 
organi/.ation, tlwit few indeed will survive until the return 
of the ensuing cold weather. Tlie greatly diminishe<l sun- 
liglit of the winter season, in temperate climes is, as I sliali 
subsequently exjdain, most uufavoura])le to t!ie snecessful 
culture of many kinds of tro]>ieal plants in the liot-houses 
of Kurope, tliough not to he' compared with that positively 
baneful influence of the hot and highly humid s(!asons, on the 
plants of temperate latitudes under tropical «eulture. It has 
been contended that the amount of heat required hy any 
given i>lant, for the completion of its different functions, 
may he determined from the length of time over which they 
severally extend, and the mean teufperaturc of the pei’iod ; 
though evidently no less im])ortant is the determining of the 
coucoraitant amount ol' sun-light aiul atmosj>heric humidity. 

Again, the maximum and minimum monthly tempera- 
tnre on the exposed therinoinet(*rs for 1S70. were resi)ec* 
tively in May ('.)t5° to lOi'), and in January and December, 
53''‘ The extremes of the dry and wet-bulb thermometers 
were in illay and July ; the maximum of aridity being in 
the former inonlh, when with a mean, temperature of 1*01“ 
thoi’e was a diffevenee of 22“ hotweeu the dry and moist 
thermometer, and the real dryness of the atmosphere was thus 
51“ j this is mueh more excessive than that of th ■ previous 
year, as on a singlb day only a diHerenee of 22“ was regis¬ 
tered, ai\(l the highest monthly mean was 10i“. The minimum 
in July was wilh a mean temperature of 88“, the diUercnco 
3“ and the real dryness 7“ ; very nigh satunition and exceed¬ 
ing the most Humid months of the previons’years in the ]>ro- 
portion of 7“ to 12“—sec the above tables for September 1831). 
Again, it will be observed by a reference to table'i, for 1809 and 
1870, that in the orchid-house the differenees between the 
dry au4 moist thermometers, are very marked throughout 
the cold weather, or from November to Mjireli, water being 
then almost eulfrelpj withheld. In the hottest season, or 
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from March to about the end of JVfay, as a rule, the .dryness Js 
considerably reduced by watering', though with the dry 
winds which fre(|uently ac(!ompanied the high temperature 
of May 1S70, the mean diflerences were unusually high. 
In the glass-house with a much more equally humid atmos¬ 
phere many of the Indian tropical ferns, and other moun¬ 
tain kinds from temperate altitudes, grow with more or less 
vigour, while oi'ohids generally become weak and sickly, 
in its close an,d. over-exciting atmosphere. Forest con¬ 
geners though many of our ferns and orchids are, they 
generally affect very different positions therein ; the former 
growing ou the soil, and luxuriating in the forest’s deepest 
shade, whereas we find the orchids haunting the tops of its 
highest trees or the more exposed branches, accompanied only 
with deciduous, rhizome-forming and sarmentosc ferns, or those 
of rigid or succulent texture, which thus withstand a de¬ 
siccating atmosphere and retain a perennial verdure. These 
fern-forms li ke the orchids, are generally unsuited to the 
glass-house, and iind a more congenial atmosphere in the 
orchid-conscr va t ory. 

Propagaliou- ly dirision —Is effected in many of the species 
with considerable facility, while in others it is tedious and 
difficult. All the elongated, erect, or j)endulous stemmed 
species of Dendrohiums, as .also such Epidendrums, as E. 
cochlealnvi and A', riviimrum, PhoXmwpif ’iH (imabilin, tjrandiftoro, 
rosea and othcr.s, nat^urall}' proj)agate themselves by buds 
foi'med in the .axils of their leaves, and in the last named 
genus on the flower-stalk. The young plants should bo 
allowed to remain until they have formed a few roots, when 
they may be cut off and' planted in small pots. Tlie dwarf 
growing Eciulrohes with pseudo bulbs as Jt. Jenkinsii, D. 
oggregatum. See., the Bolhophyllnnis, and Cinliopetalums with 
many of the Cmlogynes and similarly characterised Erias; 
the clavatc stemmed JDendroles as E. densijlorim, sulcatum, 
&c., are increased \)y division ol the plante : so also CailkyaSf 
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Stankopeas, Cgmliiliums, Omidinm, Catgsetum, &c,, care 
being taken that each portion detached has not only roots with 
a few old stems, hut also a growing point or young bud. As 
many of our orchids, however, continue growing year after year, 
producing only a single series of pseudo bulbs, it is neces- 
sary to divide and allow them to rem^fin in situ until they 
have produced young bulbs on the cut portions, when they 
may be taken out and potted separal'‘ly. The same means 
are also adopted to induce species of the abftve habit to form 
large radially extending specimens, each portion being then 
of course allowed to remain in the same pot. By this mode 
we are said to produce “ back breaks” which is thus described 
in Mr. Williams’s excellent little manual on orchid culture. 
" There are many of our orchids that will keep ou growing 
year after year, and yet produce only one dowering bulb each • 
year j but if the plants are cut;, they will produce back breaks, 
increasing, and soon make fine specimens. This is the way 
to produce such plants as are seen every year at the London 
Exhibitions. Some plants are more easy to increase than 
others. The Culllcgas a’ e of this kind. When yon have a 
plant that has back bulbs, if there are about four, cut, the 
plant in tw'o between the bulbs, but not to disturb the plant; 
let the btdbs keep in the same place, 'riie best time to out 
all orchids is during their season of rest, or just as they are 
beginning to grow. All other orchids that have bulbs should 
be treated in the same vvay, if it is i,lesirablc to increase 
them.” Vage 29. 

Such distichous-leaved genera as Vandas, Acampe, Be- 
mnthera, Camarotis, SaceohiLium, Aeride^, Angmevm, See,, 
which produce adventitious roofs, are increased by a 
partial cutting off of the top of the stem below the upper- 
most root, which will induce the production of buds ,iu the 
lower s^ils, when the top may be detached, and the same 
practice repeated with the lower parts as the buds and roots 
are developed. The^ are also increased w’ilh facility by the- 
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youngr shoots which many of them produce so freely around 
the base of the stem. When these are detached, they sliould 
he tied to a block of wood, their roots Burroinuled witli 
jnoss or cocoannt fibre, and kept in a moist and shady paii 
of the liouse until they aj’e fully established. 

Propagation hg seeJ —Has scarcely as yet been attempt¬ 
ed in Bengal, nor is it to bo wondercnl at considering 
the facility with which full grown plants of most of the 
species in our cojlections are got and increased as necessary 
by simple division. Increase by seetl, on the other hand, is 
slow and precarions, and not likely to be resorted to here, 
unless with a view to tlie raising of new or rare species and 
varieties. That miudi may be done in this way there can 
he no doubt. In the habitats of orchids of nearly every 
country, ure find in many species, individuals differing in ha¬ 
bit, form, and colour of the l!ow^*r, from what is regarded as 
the specific type. Species naturally manifesting such ten¬ 
dencies, lose them not under cultivation; but in general, have 
them more and more strongly pronounced. We have thus 
in many of our Indian species, as for example Deuilroltiiim 
noLilp, densijlornm, Farmeri, Pierardi, formostm and Jimbriaium, 
the Vanda, llorhurghii and (eren, lAmaiodcs, ^'c., an abundance 
of material for hopeful experimentation. “ 1 have seen” re- 
* marks Mr. Williams, “ at least twenty varieties, or nearly so, 
of CaUlega niouim in bloom at onetime, some had white petals 
and rich crimson lip, othei’s rose-coloured petals, and yellow 
lip, all differed more or less from eacli other j in fact noaidy 
all species of orchids liavc varieties. Four llowers taken 
irom different plants of Phalaoio^ms amabiUs Were brought 
me tlie other day bj'- a gentleman, and no two of them were 
exactly alike. The same may be said of Pialauopsis Sc/til~ 
leriana,fi( five plants, which I have seen in bloom, all of them 
differed in colour, shape of leaf, and flower^ all were however 
handsome. In a wild state varieties appear to be unlimited, 
egossed^ and rc-crossed as they doubtless are by insects. Lj/* 
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easte Slciniieri seems about to have as ^reat a future m th« 
tulip. Already, something like a dozen varieties of colour 
arc known among its exquisitely beautiful ilowers, and wo 
call entertain no doubt that it will break into plenty more, 
espeoially if recoumc is hiul to Jiybridising. Fi'om deep rose 
to a skin only less white than the hawthorn, we have a com¬ 
plete set of transitions, and tliis is a plant conspicuous for its 
fine broad foliage, and most glorious in its ample floral gar¬ 
ments.'” T/ic Orchid Grower’s Manual, pages^ 30 lo 33. 

Ilghridisatiou ,—Tutroduces us to another wide field, by 
which distinct genera or species are variously blended, and 
new and interesting forms thereby produced. In so far as 
the mere inanipulaticn is concerned, ^lo orders in the Vege¬ 
table Kingdom present greater facilities than the Orchidacese 
for cross-im])reguation, the flowers of nearly all the species- 
biiing so constructed that fertilisation is absolutel}’^ dejiendent 
on insect agency, aud always easily eflccted artificially. By 
way of illustration, I will describe the jiroccss in one of our 
commonest orchids, vk., Vanda lloxhirghU. As a preliminary 
to this, however, it may be desirable for those who have no 
knowledge of botany lo give a brief explanation of the parts 
composing the flowers, and the technical names applied to them. 
The flowers arc of an irregular shape, consisting of aspread¬ 
ing six-parted perianth in two circles; the outer circle (sepals) 
of three pieces, two lateral and one posterior ; the inner circle 
(petals) of three ]>ieces, two lateral and similar to the sejials, 
and one (the lalcllum or lip) anteidor, shorter than the other 
jiarts, serrate, and three-lobed, the central lobe the largest 
and flesJiy. The column is composed of a» adJierent filament 
and pistil (together with the author, rostellum, and stigma) 
which occupies the centre of the flower, and is thick, short, .and 
obtuse: the anther consists of two lobes, adhering to the apex 
of the column and \erminating below in a viscous disc (the 
rostellani). Each anlhei'-lobe contains a pollen-niass {poHhit^ 
tun) or mass of pollen-grains, cohering by internal elastiei 
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threads, and united,to the rostellum hy a slender stalk, (the 
eaitdicle). Immediately under the rostellum is. the somewhat 
semicircular stigmatic cavity, the surface of which is 
thickly coated ndth viscous matter. Having thus defined 
the parts of the flowcx*, the process of fertilisation as thus 
describ«J by Professor Oliver, (in his useful “ Lesssons in Ele¬ 
mentary Botany”) will be easily understood. Take the very 
fine stem of a grass, or a fiiiely-poin ted pencil, and thrust it 
gently into the spur of a newly-expanded flower, which Inis 
not lost its pollen, just as an insect would insert its pro¬ 
boscis, when in search of nectar. It will be found that the 
pencil does not fail to push against the jirojecting rostellum, 
so that the pouch-like membrane of the latter is pressed 
down, and*the jicncil comes in contact with the under viscid 
surface of one or of lioth of the little glands of the two pollen- 
masses. On withdrawing the pencil, the pallinia arc found 
adhering firmly to it, for the viscid substanoe, which bathes 
the glands, sets hard in a few seconds when exposed. If the 
pollinia be carefully watched inmeilia/efg after they arc with¬ 
drawn from the anthei', they may bo observed to become 
inclined forwards to such an extent, that if, ida*r tl)i; lapse 
of a minute or two, the pencil be thrust into the nectary or 
spur of a second flower, the pollinia which adhere to tho 
pencil will strike against the viscid stigmatic sm-faeo of 
the flower, and at least a portion of the pollen-grains will 
adhere to it and fertilise the ovules of the flower. The 
.■viscidity of the stigma is sufficient to overcome the strength 
of the delicate threads which bind the grains of pollen 
together. ‘ • 

By the above simple means, the fertilisation is effected, 
and any given plant may thus be either operated upon by its 
own pollen, or by the pollen of another variety of the same 
species, and thus produce a mongrel progeny ; or again by 
that of a distinct species of its own, or in some cases even of 
distinct genera, and thereby respectively afford a hybrid or a- 
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bi-g;onprIc progeny. Dependent as nearl;^ all orchids are on 
external agents,for their fertilisation, there are doubtless many 
natural hybrids regularly produced, though reflecting on that 
internecine struggle which rules in feral natm-e, (race with race, 
species with species; individually and collectively, this struggle 
never does relax, the victory over being to the strongest and 
fittest, while the weaker go to the wall) it is evident that 
the chances are greatly against the survival and perpetuation 
of hybrids: and this perhaps much less from^heir very general 
sterility, than from their having inherited a weakened constitu¬ 
tion, from the blending of distinct physiological and morpholo¬ 
gical forms; thus rendering them less able to cope with either of 
their parental congeners.t This is doubtless the reason, why 
we so rarely find plants of hybrid origin in nature, and well 
for systematic botany that it is so, as it is evident, that 
were hybrids of universal y(;cun*>nce” as remarked by the 
Authors of the ‘ Introductory I'lssays to the Flora Indica,’ “ they 
woidd have obliterated all traces of species j but exceptional 
in art, and not proven, if not almost impossible in nature, 
they cannot bo assumed to have ])rodueed any appreciable 
result.” On the other liand, crosses between tlic .varjpties 
ol !’ single sneeies are cxtremol)^ favourable to tlic production 
of a vig'-roiis ] . ogony, tbongli the chances arc then in favour 
of the ia'ter reverting to the specific type. Well marked* 
races, however, yickl a more or loss varied intennediate pro¬ 
geny when crossed, the individual dil^ercnccs of which are 
much greater than those from good species: results, I may 
remark, of the more matured characters of species as compared 
with races. ’ Amongst orchids I can hiit ifecall a single 
case of natural bigcneric hybridism: this is between Aceras an- 
ihropomorpha and Orchis yalenia, of wdiicfi numerous naturally 
produced hybiids have been described by Dr. Wedell;. though 
^ Mr. Darwin remarks, in quoting the above case, “ the 
sepai'ation of the former genus is evidently artificial: it is a 
true orchis, but with a very short nectary.” Artificially, 
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Itigpeneric hybrids h^ve been produced aud given origin to new 
forms of great beauty, as in those from the Liniatodes rosea 
crossed with Cakmthe vestifa —the Calauihe Veilchei, hgbrida, 
aud of which I extract tlic following account from the Garden- 
er's C/iroiiicle for l'S>b\),page 1010. “ Of all the beautiful or¬ 
chids obtained by hybridising, this curious plant stands first. 
It forms a tuft of flower stems, one foot and-a-half higli, 
loaded with blossoms of the inchest rose-colour of different de¬ 
grees of intensity. jNIr. Oominy produced it in the nursery 
of Messrs. Veitch and Sons of Exeter, by fi'rtilizing Limafatles 
rosea, a rich rose-coloured beautiful Indian orchid, with that 
variety of the white Calauihe vesfila which has a deep purple 
spot at the base of the lip. The result has been most curious, 
the hybrid although completely intermediate between the 
two parents, yet shows a greater tcudeuey to its mother than 
its father. Of the father it has.exactly the manner of growth 
and the peculiar four-holed lip; but it has the rich colour 
of its mother, and some other peculiarities of her lip along 
with an entire correspondence in form with her column.” 
Between different species of the gtmera Catllega, Calauihe, 
Leelia, and othere, hybrids have been raised by a few of the 
orchid cultivatore in Europe, who have also added many 
new and beautiful varieties to their collections by raising 
seedlings from variable species, and for which the three last 
named genera have been highly fertile. Seedling orchids, 
however, it is necessary to say, arc raised with great difiiculty, 
and require much care. “ To watch their progi'ess when up, 
however, is highly interesting—first, the formation of pseudo- 
bulbs, then their u,dvaneement towards flowering, are pro-^ 
eesses full of pleasure-yielding anxiety. The best jilace to 
BOW is on the top of an orchid-pot, where the seeds will not 
get disturbed, let the peat be in a rough state; do not cover 
the seed, but give a little water with a fine rosed-pot, just to 
settle it into the peat; some rough blocks of wood on which 
another plant is growing, afford a capital situation to sow 
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upon : they should always be kept a little moist, and of such 
as are sown on jtots, in the same way when the plants arc 
strong enough, pot them off separately, or place them 
on blocks. In potting and taking them up, care must bo 
taken nottobreak the roots.”— Williams. For raising orchids in 
our gardens here, I may recommend the following plans: first, 
take a partially decayed cocoanut husk, split and tear off a 
portion of the inner fibrous substance, so as to expose a rough 
open surface. A flower-ffot of a larger diameter than the 
husk should now be partially filled with kankur, and placed 
in a saucer of water. Place then the husk on the kankur 
with the rough inner surface uppermost, after having pre¬ 
viously well soaked it in water, th’en sprinkle the small 
chaff-like seed upon it, covering all with a bell-glass, and 
transferring it to the shadiest part of the orchid-house. 
Care should always be taken ‘to keep the saucer supplied 
with water, for the double purpose of preventing the entry 
of wood-lice, ants, &c., and sustaining a humid atmosphere 
around the seeds, so as to dispense with watering them over 
head. The rough bark of such trees as mangoc, saul, soou- 
dree, &c., and the partially decayed .stems of many of the 
palms as Cocos, Arcea, Caiyota, and Arcnga, afibrd an ex¬ 
cellent nidus for orchid seeds: they then rcipiire the samo 
treatment as recommended in the use of cocoanut husks. Very 
favorable conditions for the germination of orchids and other 
small seeds of epiphytic plants may be afforded by using com¬ 
mon fruit-bottles which may bo thus prepared: moisten 
well pieces of charred wood, or of the stems of one or other of the 
above-named palms, and place them in the botlle, dusting them 
over with orchid seeds j tie tlien a piece of light cloth over 
the mouth of the bottle and place it in a cool and shady 
part of the orchid-house, watering lightly and regularly 
>vith a §ne rosed-pot as the material on which the seeds 
are sown require it. For , the different Jcinds of terres¬ 
trial orchids, shallojv boxes or pans sliould be pre- 
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pared in the following manner: on the bottom, place 
a layer of potsherds as drainage covering with cocoanut 
libre, then add a layer of partially decayed leaves, covering 
over with chaivoal and softly bunicd brick, broken down 
into pieces of the size of a bean. After having watered the 
box and allowed the materials to settle, the orchid seeds 
shoidd be sprinkled over the surface. No covering mate¬ 
rial need bo added, further than a screen of any light 
cloth, to sustaiif a more etiuably luimid atmosphere around 
the seeds, than could be afforded if left exposed. The 
box should also be placed in a shady site, and water sup¬ 
plied when necessary from a fine rosed-pot. The seeds 
of a few of the common llengal terrestrial orchids, which 
I have tried when sown as they ripen, take from six weeks 
to upwards of three months in germinating, and then be¬ 
gin to form tiny bulbous processes which should Ijc left nn- 
disturbc<l in the seed-bo.x, until they Iiavc at least eomjdctod 
their second ycaris growth, when they may be safely trans¬ 
ferred to other sites. In the interim, however, care must 
be taken to protect them from insects ; of which there arc 
many kinds partial in the extreme to their tiny bulbs. 

The insects most injurious to our orchids here, are the 
spotted locust, the great criclcet, and the mole-cricjcet, the 
common cockroach, the mealg-hug, scale insects, Ihrips, and 
ants ; and of molluscs, we have two or three land-snails, and a 
nmsW fresh water-sna/ll; all serious pests if not looked after 
and destroyed. The spotted locust— Loeusla punctata —the 
Vhoringh of the Bengalees, occasionally causes considerable 
damage, as does also its ally, that singularly abnormal-formed 
and forbidding insect, commonly known as the great cricket— 
Schizodaetgla monstrosa —^though fortunately rare in this part 
of Bengal. Both feed on the tender leaves and rootlets, 
and as both are of a large size (from 2 to 3 inches ip length, 
with powerfully, constructed mouth, strong horny man¬ 
dibles and voracious feeders), a single specimen of either will 
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do a deal of mischief in a single night. • Fortunately both 
of those insects ’arc only occasional visitors to the orchid- 
house ; they should liowever be carefully looked after and 
destroyed, as thus only can they be kept in check. The 
tnole-crieket —Grgllotalpa vulgaris —the Oo-chingrali pf the 
Bengalees, is a most serious pest, though in the Botanic Gar¬ 
dens here, its depredations Rave been almost entirely con¬ 
fined to out-door plants, and never yet have I observed it 
in our orchid-houses. I have heard, howevtr, that it fre¬ 
quently alfects the orehid-liousc in other gardens and as 
might be expected proves a most mischievous visitant. It 
is of nocturnal habits and noted for its rapidity in burrowing. 
“ The female forms a nest of clay, about as large as a hen’s 
egg, and deposits in it nearly ].5(> eggs, in the preserva¬ 
tion of which it takes the greatest care. Wherever a nest 
is situated, avenues and entrenchments surround it; there 
are also numerous winding passages which lead to it; and 
the whole is environed by a ditch, which presents an im¬ 
passable barrier to most insects.” In the evening it issues 
from its retreat, and continues producing more or less 
throughout the night a shrill, j.amug nptc : then also docs* it 
commit its dc'predations, cutting most indiscriminately 
the stems of any plants which may be near its burrow, and 
carrying portions of them into it for daily consumption. 
So actively does it bore, and so numerous are the na¬ 
tural windings of its burrows, that the ’work of digging 
them out is tedious in the extreme and not unfrequcntly 
futile. By far the best plan to e.-itch them is to flood their big:- 
rows witli water, which will usually force th*em to come to the 
surface when they can be caught and destroyed. Failing this 
a little cocoanut or linseed oil poured on the top of the water 
will render it morp cflectivc, and as the oil-bc.aring* water 
reaches.and subsides upon them, they must nt once come to 
the surface or die in their burrow: in either cjse-thc oil is fatal. 
I know of no other mpde by which these creatures can be kept in 
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check. The cotnmbn cockroach —Blatta Orimtalis —the Artola 
of the natives of Bengal: this is one of the most serious of in¬ 
sect pests in the orehid-hoiises of Europe, preying on the 
tender extremities of the roots and developing flower shoots, 
and nqt unfrequently in a single night denuding even a vigo¬ 
rous plant of both. In this country our oi’chid-houses 
arc too light and open to afford agreeable haunts for these 
insects, though in the hot season, a few \vill generally en¬ 
sconce themsclvies in the dry loose material of the orchid pot, 
and thus unseen devour the fleshy roots, or issuing forth at 
night, gnaw the young flower shoots and buds. When this 
is observed the plant and pot sliould be carefully examined 
as well as those siirrounding it until the depredatom are caught. 
Any pot in which they are suspected to harbour should 
be immersed in water, and they will quickly come to the sur¬ 
face. In the rainy season, Idiave never observed them in 
the orchid house; they then fortunately prefer drier haunts. 
Various mixtures of honey, lard, oil, and arsenic have been 
suggested for the destruction of these insects and are of course 
invaluable in the orchid-honscs of Europe, which they so 
numerously affect. In .this country however I should hesitate in 
introducing any such mixtures, in case of the smell proving 
an attraction for many beyond the bounds of our orchid- 
houses, and of which some might prefer the orchid shoots 
to the nostrum prepared for them. The mealy-bugs— Coceiis— 
and scale-insects of the genus Aispidlotue, refjuire to be con¬ 
stantly looked after and kept under, otherwi^ wo will sooh 
flpd them overunning particular plants. Whenever these 
insects are obser\led, the leaves and stems of the plants should 
be at once carefully sponged with water. The mealy-bug 
may be thus readily checked, the scale insects are more 
troublesome; though these also may generally be kept down 
by the use of spft soap, which may be thus used: mij; a small 
quantity with wa^r, rub it over the affected parts, allowing it 
to remain for a day or so, when it may l/c ^vashed, and unless 
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the plant has been seriously infected, a single application will 
cleansb it. In such a case two or three applications of the 
following mixture will have the desired effect: to a quart of 
soft water add two ounces of soft soap, a quarter of an ounce 
of tobacco, and a dessert spoonful of turpentine; then stir 
well together, and after forty-eight hours’ infusion, strain and 
bottle for use. The ^vip—Heliolhrijis arlonidium —^and red 
spider as it is commonly culled— Acariu lelarim —are frequently 
troublesome on our orchids in the hot season.. The thrip is a 
minute insect about 1^ line long ‘'of a dull deep black, with 
the point and sometimes the whole abdomen of a rusty colour; 
the wings are dirty white, the horns and legs yellowish, the 
extremity of the former black. It attacks plants by piercing 
the underside of the leaves; and one often secs at the top of 
the tail globules of blackish Iluid, which it soon deposits, 
and by innumerable spots of Ijiis glutinous matter, the pores 
of the leaves are stojiped U 2 >, and large jiortions of the surface 
]>ccome blotched, and the 2 )lants thus seriously damaged. 
The scarlet mite, or as it is commonly called the red spider, 
belongs to the Acariua, of which the cheese mite— Acarus 
domesliem —is a well known cxanqdc, and no less in its effects, 
is the Snreoptes scald, or Acanis of the Itch, which by multi¬ 
plying in Avinding burrows under the skin produces that 
disgusting discsise so jArevalent amongst dirty peoidc. The 
scarlet mite— Acarus telarius —^is about a line long, and if mag¬ 
nified looks like a crab of an oval form, with the legs so arranged, 
that two j)air arc directed forward and two incline backward. 
It has a few long scattered hairs, and is of a somewhat trans¬ 
parent yellowish-white, more or less inclined to orange, with a 
blood-coloured dot or sjiot on either side of the throat j the larger 
specimens which appear to bo females, have a bright chesnut- 
coloured body, the fore-part being oehry, while the smaller 
ones lyive a lead-coloured patch on each side^ unlike spiders 
the throat and body are so united that th^ form one mass^ 
The female is oviparous and exceedingly prolific j the egg*, 
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liatBh in eight daj^, and it is very remarkable that, when 
first excluded, the young red spider has only six legs, the 
third pair being wanting; but this pair is attained when the 
insect changes its skin. “ When very abundant” continues 
Macintosh, “it has the faculty of spinning a wob (in which 
quantities of their cast-off skins arc entangled) and forming 
for itself a pretty secure retreat: from this circumstance it 
has obtained the name of spider, as well as the specific one 
telarius, from t^las a weaver. Its* mode of operation is to 
pierce the under side of the leaves, and to imbibe the juice, 
causing little yellow spots bn the upper surfiiee of the k-af at 
first, which soon spread, and give to the whole leaf an au¬ 
tumnal tint; as their attsuiks increase, discoloration goes on, 
until the tree or plant beeomes so exhausted that it sheds its 
leave^ and smaller plants often actually die in consequence.” 
The Booh of the Garden, Vol. IJ. page 17. The best remedy 
for the above insects —thrip and re/l spider —is to carefully 
sponge the plants, on which they have made their appearance 
with clear water, syringing afterwards, and repeating the 
operations until they are thoroughly cleansed. The mixture 
recommended above for scale-insects is also used with effect 
for the latter. Powdered sulphur is also efficacious, 
and may be readily applied by the sulphurator, or a little may 
’ be mixed with water and applied to the leaves; the plants 
should be well syringed a few days afterwards. As both of 
the above insects de,fight in a dry hot atmosphere, their 
attacks on our orchids is chiefly confined to the cold and hot 
seasons (throughout which they should be carefully looked 
after) rarely, nevw in my experience, remaining on them 
during the rains. The only other insect pests which 
I will refer to here are the ants, and those though the last 
to be noticed, arc in many respects the most serious of all 
the insect pests against which the Indian horticulturist has 
to contend. Especially destructive are they of small seeds 
and . that of the most varied kinds; fresh and in an advanced 
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stiig« of germination, they will assiduously remove them and 
with astonishing rapidity, make a piece-meal clearance of an 
extensive sowing. Seeds in flower-pots whether on the con¬ 
servatories, or exposed; and beds in the garden, are alike 
subject to their depredations. In the cold and hot seasons, 
when the orchids are diy, the loose material in which 
they arc grown, affords a favourite haunt for these insects, 
and is quickly reticulated with gullerics connecting their 
magazines, nurseries, and other apartments^ all being con¬ 
structed with a view to a permanent residence. They do not, 
as I believe, attack the roots of the oi’chids, though in the 
introduction of soil amongst the potting material, they spoil 
the drainage, and thus injure the 'plants. Nearly all the 
species arc fond of the sweet secretions of plants, and in ex¬ 
tracting those from the flowers, soon give the more delicate a 
soiled and discoloured appearance. Though the depredations 
of the ants are thus generally confined to the seeds, in so far 
as wo have to deal with them here, their eflccts on pot-plants 
are sufficiently mischievous to render their exclusion de¬ 
sirable. To effect this the native mode—a good and simple 
one—is to sprinkle powdered turmeric,^ (huldee of tlie natives, 
the roots of Curcuma longa) on the surface of the haunted pots, 
and which by a little shaking readily permeates amongst the 
potting material of the orchids, and the apartments of the 
ants. To this the ants evince a marked dislike, and a few 
dcJses, which may be given without pjejudice to the plant, 
will generally drive them to other encampments. They 
have also a strong dislike to soot, though this niust ^be 
used sparingl;^, and had best be confined to seed-beds, out¬ 
door plants and the like. To pot-plants, ammonia as the 
Ilcv. Mr. Wood remarks in his interesting work on “ Our 
Garden I'rieiuh and Foes” is a most potent means of destroy¬ 
ing insect life, without damaging the vegetation. He re¬ 
commends “ a solution of carbonate of ammonia, the shortest 

method of preparing which, is to stir the ammonia in boiling 

• T * • 
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water, adding cold yrater until it is sufficiently diluted. Care 
must be taken to perform this operation in tlic open air, 
and to keep well to windward of the vessel in which the 
preparation is being conducted. The fumes that arise 
from the liquid are so copious and pungent, that they affect 
the eyes, lungs, and nostrils, and afford a very sullicicut 
reason for their fatal effects upon'insects. The ammonia not 
only exercises, no injurious effect upon the herbage, but is 
absolutely benefipial to it, giving out some of the most valu¬ 
able properties of stable-litter.” 

The following species of au/s are, I Isjlievc, the most 
troublesome to the horticulturist in Bengal:—The small 
red ant the khodee pecpeelikah or khvdee peepreh of the na¬ 
tives .—Ocodema j)rocidem —is everywhere abundant, and by 
far the most destructive of its kind on seeds, eating with 
apparently little diserirnination, sorts of the most varied 
chemical qualities; though evincing a great partiality for 
lettuce seeds, and those of nearly every kind of Ainaranl; 
the saga of the Bengalees. This is so much the case, that not 
nnfrequently, in a few hours after sowing seeds of the above, 
we will find the surface of the bed completely reticulated with 
the ridges of these minute creatures, and swarms of them 
actively removing every visible seed. From time immemorial 
have ants been regarded as types of industry and economy ; 
and well indeed does this species sustain their reputation. 
Truly the results cffec}ed, and the rajudity of action of these 
minute .creatures are astounding. I may state that in each 
community there are three distinct kinds of individuals; vis., 
the workers, as those kinds of neuters are called which carry on 
the general works of the colony, the others being the soldiers, 
distinguished by the large size of their head and mandibles, 
and whose office is apparently to protect the former in the 
performance of their various duties ; and in addition to these, 
there are the perfect male and females. The workers are 
Qibout I of an inch long, while thQ soldiers ate about, i of 
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an inoJi, with a lar^e head, otherwise simUar to the workers, 
and of a rufous-red colour. 2 . Mgrmiea diffusa, is another 
well known and widely diffused species, remarkable for 
turninfy its abtlomen almost over its head when running-. 
It feeds on vegetable secretions chiefly, forming its nest 
on holes in the trunks of trees, or in the roots of orchids, 
and other epiphytic plants.' The workers arc about the 
i of an inch long, with the head and body of a yellowish-red 
colour, the abdomen of a "dark glossy brown 4 it is a pugna¬ 
cious little creature, biting severely, though rarely using 
its sling. 3. Ponera proccsswmlis, the black marching 
ant, is a widely diffused species, forming underground nests, 
living in large societies, and usually ntarching in long columns 
of from three to four deep : the workers are about \ an 
inch long; the colour a shining black, of ))ugnacious habits, 
and boldly attacking its assailant with mandibles and sting. 
4. Formica eompressa, the black ant, or la/n kat-peepreh 
of the Bengalees, is another widely diffused species, living 
in large communities, and forming its nest in the soil. It 
feeds chiefly on vegetable secretions, saccharine substances, 
&c., they give a sharp bite, but the ppin is transitory. • In 
moist weather, after it has been dry and hot, numbei-s of 
the males and females may be seen at the mouth of the 
nest, whence they take wing in vast numbers in the 
evening. The workers are about ^ an inch long, the body 
of a shining black, the legs rufous. 5, Formica smarogdina 
the red-weaving ant, or lal hal-peepreh, is very common 
on trees throughout Bengal, as also in other parfs of Indvi. 
The workers arc about 4-lOth of an inch lofig, and have an 
elongated triangular bead, large medial eyes, long legs, and 
colour of an uniform pale rufous colour. Dr. Jordon thus 
dc.scribes the habits of this ant: “It foms a nest of'living 
leaves, Ybich it draws together without detayhing from the 
branch, and unites with a line white web^ sometimes this 
web is above a foot in diameter but usually smaller. The 
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society consists of a vast mimber of individuals, and in 
lai^ nests we find many fetnales and males, both with and 
without their wings at all times of the year. They are 
very bold and pugnacious, and bite very severely. They 
live chiefly on vegetable secretions, and are very partial 
to the flowers and buds of some of the loravihi. They 
often form a temporary web round the floweitt or sometimes 
round the fruit of various trees j as the Kngenia malaecenait, 
Artabotrys odoraiksimm, &c., apparently only for the pur¬ 
pose of feeding undisturbed: they will however also some¬ 
times feed on decaying animal matter. It is said that the 
web they form is occasionally used for writing on in the 
North-West Provinces of India, and that the ants are made 
use of to destroy nests of wasps that may have established 
themselves in a house. In this case they are said to des¬ 
troy all the w^ps, but Ijecome so infninatcd that their own 
indiscriminate attacks arc nearly as bad as those of their 
foes. ” 

'ITie White Ants —Termes fatalh —^the ru^-pokah, deemnk 
or deeuk of the natives,—as they are generally called, though 
belonging to a very distinct family from the true ants ; and 
one of which the well known dragon-flies^ the stone and 
mag-flies, (favourite baits of trout) are examples. A colony 
of white-ants is said to be composed of five distinct kinds 
of mdividuals. Of these, two are undoubtedly males or 
females, which atfirst arc exactly similar, and furnished with 
four nearly equal wings. After impregnation, the abdomen 
of the female increases vastly in size, from the immense 
number of eggs 'contained, which are so numerous, that it 
is said, as many as 80,000 are sometimes laid by one female 
in tlie eom-se of twenty-four hours. The Imlk of the commu-' 
nity is composed of wingless individuals, supposed to be larvro, 
which closely resemble the winged insects, but are destitute 
of eyes and ocelli; these are the workers, and upon them 
all the labours of the community devolves. Other wingless 
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individuals, apparently pupee, resemble, the workers, but 
have four tubercular wing-cases on the thorax j whilst 
others distinguished by the large size of their jaws, and 
which appear to be neuters, are called soldiers: their office 
apparently being the defence of tlie community against the 
assault of enemies. The habitations raised by these di» 
minutive creatures are amongst the most surprising of insect 
edifices. They arc usually built upon the ground, but some-* 
times amongst the branches of trees, whenc(j they commonii 
cate with the ground by a long gallery, twining round the 
brunches and trunk of the tree. Those built on the ground 
are of various forms, but the most usual shape is an irregular 
cone. These nests are fre(|uently as^ much as from ten to 
twelve feet in height, built of earthy particles, which the 
Workers masticate, and then apply to this puiiiose. It spee¬ 
dily dries and becomes very hard. The nest is divided in¬ 
ternally info numerous chambei's and galleries, in one of 
which the impregnated female or queen is imprisoned, 
waited upon obsajuiously by a numerous train of attendants, 
whose apartments are in the immediate vicinity of the royal 
chamber. These attendants cany off .^the eggs, as soon as 
laid, into separate chambers or nurseries, when the young 
produced from them, are tended with the greatest care by 
the workers.— Dallas. The destructive nature of these in¬ 
sects in tropical countries is well known, . though certainly 
greatly exaggerated in so far as living* plants are con¬ 
cerned. In the economy of nature, their function is to convert 
dead vegetable-*-as also animal—matter into their own living 
substance, thereby utilising while accelerating its re-conversion 
into the inorganic materials mth which it is built up. That they 
do this effectively is only too well known, from tlie indiscrimi* 
nacy of their attacks^ on neai'ly all dead organic matter.. Thus, 
living i^L vast communities, the damage they d^ is incredible: 
every thing composed of wood, of leather, of paper, of cloth, is 
subject to their ravages,, and ev^ the hardest of our. timbec- 
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woods are sooner of later permeated by their galleries. These 
operations being more especially confined to the interior, it 
often happens that large logs are reduced to a mere shell 
and fall to pieces before the mischief has been discovered. 
There is a ju’evalent, but certainly a mistaken notion, 
that they also devour the living parts of plants. Cuttings 
of sugar-canes, as also those of many of our garden plants, 
are ssiid to be especially liable to their attacks, and 1 have 
thus been induepd to bestow considwable attention on their 
habits. In the sugar-cane cuttings, I find that diseased poi- 
tions are very quickly attacked by the white-ants, and scooped 
clearly out to the very surface of the living part : further 
gnawiirg then ceases, although the insects remain to sip the 
exuding juices, and this as frequently happetis—when the 
diseased surface is large—so weakens the cutting tliat it is 
unable to afford the necessary,, nourishment for the young 
offshoots, until they are self-sustaining, and thus all die and 
of course become the jney of the white-ant. It is doubtless 
from examin}ition of the cuttings in these stages only that 
they have been falsely accredited with their complete des¬ 
truction. Though I am tlnis ceitainly of opinion that the 
white-ants do not eat the living parts of the cane cutting, 
I nevertheless believe that they cause a certain amount 
of damage to them. This they effect by gnawing off the 
dead and dry parts, thereby exposing a fresh and living sur¬ 
face, from which they continue to draw the thin freely exu¬ 
ding sap, and thus weaken and iutetisify the disease in a man¬ 
ner which might not have occurred naturally. I thus think 
that of two similarly and partially diseased canes, of which 
one is free from, the other attacked by white-ants, the latter 
Mali be less able to resist the further inroails of the disease than 
-the former. For the same reasons they are likely to cause 
injury to cuttings of our ordinary flowering plants; but this 
can only occur through neglect of. the malice. To attract 
the white-ant, there must needs be a partially dead cuitingr 
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in the pot on which they, in the first instance, ensconce them¬ 
selves j thencei extending their excavations they come in con¬ 
tact with, and perhaps remove the soil from, the cicatiising 
base of other cuttings, thereby checking mayhap killing 
them, in thus withdrawing their supply of moisture. In 
these respects their, I admit that whitc-aiits may, arid ibebeve 
do, cause mischief to cultivators; but that they really de¬ 
vour the living parts of plants is, I believe, wholly unfounded. 
As proving the converse, I have had pointe^ out to me living 
trees, with their whole stems elay-ensheathed by tlie white- 
ants, and the work of destruction apparently rife beneath. 
Let us denude the trunk, however of its clayey coat, and what 
see wc ? simply that f lic operations are confined to the outer 
and dead lagers of the bark : there and there only have the 
ants eaten, afiording us a most excellent proof that the depre¬ 
dations of these insects are co^iliued to the dead parts. Had 
these too oft periiieiously-industrious little creatures been 
able to find an assimilable footl iii the living bark, I fancy 
they would have laboured more economically, extending up¬ 
wards their superficial covering of clay as their stores 
of nutriment were exhausted beneath. ^ I thus generally .con¬ 
cur with Mr. Firmingcr, who remarks that “ no vermin have 
a worse reputation for mischief than the wliito-aiit; yet I 
believe it is almost exclusively for the injury it does within the 
house that it deserves it. In gardens that white-ants in test, 
they certainly ai*e excticdingly troublcsymo for the unsightly 
mounds of earth they cast up ; but all other harm they do, 
is confined to the consuming of posts and stakes, or any 
thing made ‘of dead wood. Living plants’ are altogether 
secure from their attack. Complaints, it is true are often 
made of cuttings having been destroyetl by them; but I 
make no doubt but that in all cases the cuttings have died 
first, and the white-ants have only devoured tliem afterrvards. 
Moreover sometimes, when , a dead plant is taken up, it is 
foundito have its roots preyed upon by these insects, and 
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the charge is laid fl^nsi them forthwith of haviiig oahsed 
its death, whereas its death had oocuixed &om some oth«r 
cause before they attacked it.” 

Various remedial measures have been adopted for the 
suppression of the white-ant; and of which the following 
are, I believe, the most efficacious ;—A solution of carbonate 
of ammonia in a sufficiently dilute state (as recommended in 
a prior paragraph for red ants) is very effective, and should 
be applied to thei^ harbours through a fine rosed-pot. Dilute 
lime-water is also very effective. For seed-pots and plants 
generally under pot-culture infested with white-ants, eitlier 
of the above remedies may be safely applied. In the gar* 
dens and field, 1 know, of- no more efficacious applications 
than gas-lime; it may be spi-inkled over the surface of seed¬ 
beds, soon after the seeds have been sown; for cuttings of 
sugar-cane it might be applied (o them direct ly as they are 
planted. The disagreeable smell of this lime is equally offensive 
to the red ants, and will drive them away also. In the Journal 
of the Agricultural and Ilortieultm-al Society of India, the 
following remedies are suggested: " Take a small quantity 
of arsenic and mix it up with a few ounces of burnt and 
pulverised ship’s bread, oatmeal, flour or ripe plantain mixeil 
with molasses. Place the size of a turkey’s egg of this com¬ 
pound on a flat board, covered with a wooden bowl, and put 
these in several parts of the plantation. The ants will soon 
take possession of thes^ wooden vessels and the poison will 
have a general effect; for these ants that die, being always 
eaten by the others, the whole of the estate will be effectually 
cleared of wliite-arfcs.” My experience is far from confirming 
these rteults; on the other hand I have never seen any single 
colony of ants thus decimated; for, though they may not 
have powers of intercommunication bjr sound, they cer¬ 
tainly have by ^uch, and their strong preservative iqstinct, 
discerning powers, and admirable intelligence, never fail to 
-operate in teaching them tQ shun , that which has pro^ so 
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fatal 4» their comrades.' Iti tropical countries where rach' 
myriads of these insects occur, I should always prefer remedies 
for their suppression, which are alike offensive bsA destnie- 
tive, to those of an attractive and poisonous character j 
inasmuch as having^ only a temporary action, and tending 
by smell or other qualities to draw colonies from other parts, 
thereby further endanger ‘the objects of protection. In 
the same Journal and succeeding the above extract, Mr. 
J. P Langlois recommends lime as a remedy, and I have 
also found it very effective. He remarks, “ from my experience 
at Akyab, where white-ants are very numerous and destructive, 
that manuring the sugar-cane plants with lime, just before 
the rains set in, and at the beginning of the cold weather, 
will scare away the white-ants from the immediate vicinity 
of the plants so manured.— Fol. XIV., p, 303. 

The only other enemies of the orchids to which I need here 
refer, are a few of the Gasteropod Molluscs,—sttaits and slugs-^ 
some of which do occasionally prove most troublesome. This, 
as previously noticed, has been especially the case with a 
small Lymnea or water-snail, the ghari of the natives; my¬ 
riads of which introduced with the water from our tanks, har- 
liourcd in the potting material of the orchids, and fed upon the 
young developing roots. Being only from about 1-6 lines 
long and rarely appearing on the surface of the pets, it seri¬ 
ously damaged the collection before it was discovered. Va¬ 
rious plans wei’e unsuccessfully adopted fot their destruction, 
and I began to fear that we would never get them fairly eradica¬ 
ted, so numerous and minute were they. Fortunately however, 
as I have previously stated, there were a few’sorts of orchids in 
the collection grown by way of experiment in charcoal and bro¬ 
ken bricksonly (while thoseinfested with snails grew in charcoal 
audcocoannt fibre) jyid as these throveso well, and further kept 
so entijrely free from the molluscous pest, .1 at once had 
the whole collection turned out and re-pqj;ted in the same 
materials. This has proved thoroughly effective, and^ 
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though, wo continuernsin^ watov from' the same tanks^ the 
snails have never again made their appearance and the or- 
diids are generally in a most satisfiU'tory state. There is a 
second fresh-water mollusc ,—Ampulhrm glolma —with a large, 
somewhat discid, univalvular shell, of a ne.arly uniform greyish- 
brown colour, alFeeting the sides of tanks, marshes, &c., and not 
unfrequently making its appe.avancc in the orchid-house during 
the rains. It is the sluimmh of the nativi's of Bengal, and 
by whom it is very generally eaten. ' A third is a large land- 
snail —Achatina pnliea —with a s]>iral shell longitudinally 
streaked, with darker and paler shades of a pearly brown 
colour: it is the biiro-shamooh of the natives. It is in¬ 
teresting to note that this land-sn.ail, now every whei'e 
abundant in the Botanic Gardens and neighbourhood, was 
unknown on this side of the IB ghly (though introduced to 
the Calcutta side about thirty years ago from the Mauritius 
by Mr. Benson, C. S.) until after the Cyclone of ISO]', 
when the surrounding country was flooded, and <hc snails 
thereby introduced from other districts. It is proving 
a serious pest to agriculturists and horticulli.l ists; eating 
voi'afciously herbage of every kind. To the orchid-house, it is 
a most dangerous visitant, as in a single night it will divest 
a large plant of the soft extending i»)rtions of tlie roots, the 
flower shoots and young leaves I’hi.*, and the preceding 
species- must thus be lo ik'xl iaiaijily aflcr in the plant 
houses, and at onc(! dr droyed when observed. Their depre¬ 
dations are confined to the rains, and it is a good plan <o 
keap them in cheek by occasionally sprinkling caustic lime 
under the tables; lor out-door crops infected vvifh these pests, 
there is no better, simpler, and cheaper remetly than the above, 
which should be sowti broad-cast. 

In*my subsequent description? of the genera and species 
of orchids now cultivated in Bengal, I shall append notes on 
the general culturei,of the dilferent genera, or when necessary, 
a more particular description qf the mode, of treatment best 
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suited to individual species, and I shall nova conclude this part 
with a few remarks on our Indian orchids in their natural 
habituts, their collection and modes of transmission. India^ 
varied as it is, in its physical conformation and olimatal con¬ 
ditions, has thus districts characterised for an unsurpassed 
richness in the vegetal form of orchids, whence we pass more 
or less abruptly to others in 'which they become more and 
more sparse, or are altogether absent j altitudinally and lati- 
tiidinally, we find in the mountains, the valley^ and the plains, 
those conditions of warmth and moisture pre-eminently favour¬ 
able to a high development of the orchid-form, or again 
others of great or perfect aridity, in which as in that rare, 
cold, and dry atmosphere, attained in' ascending the moun¬ 
tains, no orchid-form can exist. Thus, in vertical as in 
iiorizout il spacc;^ and within the length and breadth of India, 
lo we find the orchid-flora, .'ts indeed all other floras limited 
to cerfciin climahal ranges. The orchid regions of India 
beginning from the South are Ceylon, and many of the forest- 
eliul mountain flanks along the east coast of the Western 
I’eninsula, the Travancore range, the Neilgherries, Kurg, and 
Nagar Mountains j less rich are those of the Concans, and alike 
poor in variety and individual number are those of the Bec- 
caa. Tlic hill-regions of Central India are also generally 
poor in species, and in the number of their representatives 
(even the forest-clad flanks of Parasnath afford only six species 
of epiphytic orchid j oc., P/iolidota imbricata, two inconspicuous 
flowered Detulrobiums, a Vanda, a Saccolalinm and an Aerides) 
whence we cross the all but orchidless region of the Upper , 
Cangetic plain to the richly verdant vallies of the Himalayas, 
the central and eastern regions of which yield many orchid . 
treasures. Prom the Western Himalayas including Kumaou 
on the east, and the Putgab-Himalaya, to Hazara on the west, 
tliere is a paucity of species and a lack of individuals, which 
becoines more and more strongly pronounced,on the westward 
line. “The vegetation," remarks,Dr. Hooker “altering with ■ 
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the eliUiate, presents a very gradual transition frem the 
flora of Nipal to that of the arid Afghan -hills. In East* 
em Kumaou, the humid valley of the Sarju is filled with 
dense forests. The curions palm Wallichia oblongifolia has 
there its western limit, and a pepper, a Pothos, an arbores¬ 
cent Aralia, and a few other plants, indicative of humidity, 
still linger in its recesses. The influence of climate is how¬ 
ever most perceptible on the herbaceous vegetation of the 
temperate regiojii, and especially on the annual plants which 
spring up during the rainy season, than on the trees and 
larger shrubs, which may be presumed to have greater powers 
of-resistance. Hence the Scitaminea, epiphytical, and terres¬ 
trial orchidca}, Aracese, Cyrtandracese, Melastomacese, and 
BegoniiB, which form so conspicuous a part of the vegetation 
of the humid Eastern Himalaya, occur in* very small numbers 
in Knmaon, rapidly diminish t^ the westward, and scarcely 
extend beyond the Sutlej .”—Introductory Essay to the Mora 
Jndica, pp. 191 and 193. 

In the Central Himalaya or Ncpaul, with an increasing¬ 
ly humid and more equable climate, we have a richer repre¬ 
sentation of orchids. ,In the tropical valleys, we And such 
species, as Bendrobium amoenum, fuscatnm, heterocarpum, no- 
lUef primulinum, transparens, Boliophyllum affine, Car^- 
anum, caudatum, gratum, odoratissimum, ^e., Cirrhopetalum 
Waltiohii; Eria alba, carinata, flava, atid paniculata ; Calogyne 
eristata, fimbriata, fmeeseem, longipes, Sfc.; Vanda eristata, 
wultifiora, Eoxburghii and teres; Saecol(d)ium guttatum, curvi- 
fglium, macranihum, spicaium, several species of Sareanthus ; 
4erides affine, odoratum, tceniale; Cymbidium'elegans, land- 
foUwn, hngijolium, and many other less popular genera of 
epiphytic orchids. Wc have also more or less numerous re¬ 
presentations of such terrestrial genera; as Eulophia, Calanthe, 
HabeHaria,Pogpnia, Cyrtosia, Zeuxine, Goodyrea, Georchia, Pky- 
sums, and Cyprepjdium. In greater or less abundance do we 
find the above named specif, and many more of the same or 
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other genera, more or less numerously repre^nted in tihe forest- 
clad valleys and* mountain sides of Nepaul; yet all are nearly 
the same as those we find more profusely represented in Sik¬ 
kim, and of which they are hut the outliers; waning and thin¬ 
ning out quickly in the drier western regions of the country. 
As illustrative of the impatience of many of these'kinds of 
orchids to a dry climate, we find several of them which there 
more or less affect evergreen trees only, almost as invariably 
attached to those of an open and deciduous hs^it in the more 
humid vallics of Sikkim. This doubtless is caused by that 
•'somewhat abrupt transition" remarked upon by the authors 
of the Flora Indica, “ from the humid winter of Sikkim to 
the drought which prevails at that season in the Western 
Himalaya, as the proximity, not only to the sea, but also to 
the great mass of snow-clad mountains, which in Sikkim 
advance to within sixty miles qf the plains, is no doubt the 
cause of that superabundance of moisture in that province. 
We may therefore " continue the authors " expect to find all 
the eastern or humid types of the sub-tropical Sikkim floral 
wanting in the forest between Kathmandu and the Gangetic 
plain. Accordingly, among palms, Arfica gracilis and dis~ 
tic&a, Licuala and Caryota have disappeared, and one or two 
Calami, Cliarmrops, Phoenix acaulis, and Wallichia alone 
occur. With diminished humidity we find increased sun- 
power, to which the open nature of many of the valleys 
contributes in no small degree.” , •. 

The eastern Himalaya, as defined by Drs. Hooker and 
Thomson, includes Sikkim, Bhotan, and the districts lying 
to the eastward of the latter as far as the great band of the 
Brahmaputra, and collectively designated Abor. •• The posi¬ 
tion of Sikkim,” remarks the above authors, •• opposite to the 
opening of the Gangetic 'Valley, between the mountains of 
Behar on the one hand, and those of Khasia on j:he other, ex¬ 


poses it to the full force of the monsoon; its rains are there¬ 
fore heavy and almost uninterrupted, and are accompimied by 
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dense fogs and a. sa^inrated atmosphere. This weather indeed 
prevails throughout the year as there are frequent winter 
rains, which are generally accompanied (at an altitude of about 
7,000 feet and upwards,) by cold fogs and alternate with frost 
and snow. March and April are the driest months, and in fine 
aeasons are often bright and clear, but the rains commence in 
May to continue with but little intermission till October.. 
The rainy winds have free access to the heart of the province 
and sweep ahnpst without interruption to Kunchiujunga, 
(28,178 feet), which with the exception of Mount Everest 
(29,002 feet) is the loftiest mountain and most enormous 
mass of snow in the world. The snow level is here about 
16,000 feet. Prom the level of the sea to an elevation of 
12,000 feet, Sikkini is covered with a dense forest, only in¬ 
terrupted where village clearances,’' in addition to which there 
are now extensive tracts under Cinchona and Tea culture, 
“ have bared the slopes for the pui^poses of cultivation. In 
the Tropical Zone, lai’ge figs abound, with Termitudia, Vatica, 
Mgrtacem, Lmrek, and the undergrowth consists of 

AcanthacesB, Bamboos, several Calami, two dwarf Areca, 
Walliohia, and Caryota urens; Plantains and tree ferns, as 
well as Pandanus are common; and, as in all moist tropical, 
countries, ferns, orchids, scitaminca), and Pothos are extreme¬ 
ly abundant, Bhotan, lying to the east of Sikkim, being 
somewhat shielded from the effects of the southerly monsoon, 
by the Garrow and J„yntea Hills, which rise on an averSige to. 
a height of 5,Q0U feet, and at a distance of about 60 miles 
south, with the Valley of the Brahmaputra intervening, ex¬ 
tend for nearly 250 miles parallel to the Bhotan Himalaya. 
The moisture-laden -mnd from the Bay of Bengal, after 
passing uninterruptedly 200 miles of Suuderbuns and Jhcels, 
reaches the Khasia mountains, strikes upon their abrupt 
southern face, and discharges from 400 to 600 inches, or 
nearly from 33 to 50 feet annually, and have thus perhaps 
no pajrallel in the world.. The winds cooled and well drained 
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of moisture^ pass thence across the valley of the Brahma¬ 
putra, there ac<juiring an increment of heat and humidity, 
which is not again extracted until they impinge upon the moun¬ 
tains of Bhotan. Even when they reach these, however, little 
or no condensation occurs under about 4,000 feet, (as they 
are colder than the mountains under that elevation):' though 
thence upwards on the mountains we have a copious rain-fall. 
Thus, the vegetation of the Bhotan Himalaya at elevations 
under 4,000 feet, is of a> decidedly dry character, acquiring a 
considerably more humid type, though alike in profusion and 
character less more than the neighbouring regions of Sikkim. 
It is to be remarked, however, that the physical lines thus 
indicated do not conform to the political boundaries; the 
western portion of the Bhootan lie beyond the pale of the. 
Khasia Hills, are freely exposed to the southerly monsoons, 
and have thus a very similar flora to the adjacent portions of 
Sikkim.” “ The deep narrow valleys ” remark the authors 
of the Flora Indica, of tlm gi'cat rivers “ also carry a tropical 
vegetation very far into the interior of Bhootan, among lofty 
mountains capped with almost perpetual snow. These attract 
to themselves so much of the moisture of the atmosphpre, 

t 

that the bottoms of the valleys are everywhere comparatively 
dry and hare of forest, which only begins at about 6,000 feet 
of elevation, except in ravines. The outer ranges too (except 
near SiMimJ, even above this level are only partially wooded, 
the trees being arranged in clumps, among which are inter¬ 
spersed open grassy glades, which are compared by Griffith 
to those of Khasia; Oaks and Bhododendrons being exti'cmely 
abundant.” 

With these remarks on the physical features, and clima- 
tal conditions of the Eastern Himalaya, I shall now consider 
them in their relations .to the indigenous orchid flor^: In 
the Sikkim Terai, we find a mixed forest vegetation of Sissoo, 
Sal, Hillenias, Terminalia, Butea, Salmalia, Malabarica, &c., 
trees of a deciduous .clm-acter predominating and accompanied.. 
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more ot less with scrubby undergrowth; all of a dry and 
stunted charaotor on its plains boundaries.' In the outer 
extremities orchids are scarce and chiefly consist of Dettdrohium 
Pierardii} Aeampe papiUom, a few Bolhophyllum} Cirrho- 
pet'Clum; Sarcanlhnt waHi Eria ; Pkolidota imhricata} Vatula 
Poxlurghii; Luisia; outliers of Aerides affine and odoratum 
with, occasional plants of Saecolubmm guitatum. The inner 
forest zones which skirt the base of the hills, with a large 
proportion of deciduous trees, supports a richer orchid-flora, 
though here we rarely And individuals or species abounding 
on any particular tree but generally very sparingly diffused ; 
isolated plants there are it is true of gigantic dimensions 
perched upon, or depending from, the higher and usually 
most exposed branch^, rendering the task of collecting most 
arduous and difficult. The climbing tree after tree, of from 60 
to 80 or even 100 and more feet fiiffb, following out their rami¬ 
fication, and after all taking from each only, it may be one 
or two, or as many occasionally as a dozen plants, and thus 
working until a few coolie loads are collected, wearies out the 
best collectors, and even the Lepehas, who take so kindly to 
work of this nature (ascending with agility the highest trees, 
either by the trunk, or what they like better, the dangling 
cable-like stems of some of the many gigantic climbers, by 
which they will fearlessly and quickly ascend the highest 
trees, much as a sailor would a rope); soon lag and tire of 
such work and are npt slow to make a quiet decampment 
if likely to be long continued. The difficulties in the 
collection of orchids in those, as in many other forest tracts,' 
are thus very great, though it is too generally thought that- 
t^e tranks and branches of such forest trees are everywhere 
covered with them, and that the collecting part of the work 
is the least troublesome: a notion 1 ipay remark, which none 
will indulge who have had an hour’s collecting of sqch or¬ 
chids as Saccokbium gutiatum, Aerides affine and odoratumy 
Jkndrcbiwm Farmri suid ira)(sparens; Panda erisiaia, Sce^ 
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in tlio Sikkim Terai. In the river valley8.of the interior, or¬ 
chids become more-numerons, as does epiphytic vegetation ge¬ 
nerally. Of the more handsome and rare species we find Ben- 
drohiwm amoenwn, chrysanthum,fnseatv,m, nobile, oehreatnm, 
primulinum, ^c. Phajus aUme; Vanda Catheartii, eristata and 
teres ; PAakenopsis Mannii j Saecolabium amptdlaceum, ealeeolare, 
Sfc, Ccelogyneflaccida, ochracea'wAfulvescens, var brunnea, many 
kinds of the genera Bolbophyllum, CirroApetnlum and Eria, and 
a host of terrestrial orahids, amongst wh^ch is a specie 
probably new—of the curious root-parasitic gentis Erythrorchis, 
It ascends trees like the Vanillas by means of stout aerial roots, 
which form, I believe, parasitic attachments with the bark and 
wood. It is an extremely rare plant in Sikkim, and I have in¬ 
deed seen but a single living specimen of it. This, was ascend¬ 
ing the dead and charred trunk of a large tree in the valley of 
the Rungjo River, not very digtant from its junction with the 
Teesta: it thus appears to be peculiar in attaching itself to both 
dead and living tissues. I know nothing however of the nature 
of its parasitism, though like those with normal root-attach¬ 
ments, it is scaly and leafless, and of an uniform pale-brownish 
colour. Its singular habit and odd ^ appearance have .not 
escaped the jungle-hunting Lepchas; and in their plant 
lore, it has ascribed its many virtues, of which not the least 
valued, is its exorcistic powers, and the immunity of all who 
have it from the witchery of their many " demons who haunt 
every rock, grove, and mountain, and a^e ever actively mis¬ 
chievous.” In these valleys I have said that Vanda Cath- 
eariii is found: one of the rarest and perhaps most local of pll 
the genus, and of which Lindley said, when erigfinally describ¬ 
ing it, that'' no more remarkable orchid has been found in 
Northern India.” Some few years ago when in Sikkim, I 
could only find a very few plants of this species, and. nearly 
all in the valleys o^ the rivers Rungbee and Rungjo. There 
were old plants of lai^ size, and growing under dense shade, 
on trees .overhanging the rivers; but vegetating in suck 
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equably bot arid hiimid valleys, they flowered but sparingly, 
rarely bore smls, and of those few indeed seemed to find 
the requisite gcrminative conditions. I have many a time 
searched tiiese valleys for seedlings, and only now and again 
would a solitary specimen greet the eye. This was in 18(15 
and 66; since which great clearances have been made in the 
surrounding tracts for Cinchona 'culture, and this has now— 
1871—had a marked influence on the natural vegetation 
spread around: ^ forms of plant-lifa unsuited to the dense 
forest, and thus sustaining an unequal struggle with its nor¬ 
mal denizens, have now gained by these cleai'anccs the ascen¬ 
dancy and driven their quondam suppressors to the deeper 
and shadier tracts. Singular amongst these are the orchids; 
plants which are so generally thought to delight in the 
hottest, shadiest, and most humid of habitatsj and of the Sikkim 
tropical species a foremost plaqo would certoinly have been 
a priori accorded the Vanda Catheartii. Less than others, 
however has it been found limited to such tracts, rairidly is 
it extending .up the sides of the valleys, and promises soon 
to become one of the commonest of the tropical species. 
In .the drier and more exposed valleys where Vanda 
Catheartii was rarely ever found, seedlings by the hundred, 
may be collected from the trees or picked up on the fallen and 
partially decayed branches. These plants are naturally of a 
much less succulent texture, than those growing in the equa¬ 
bly humid and shady, valleys, and having also a well-defined 
period of rest, are thus much better adapted for transmission 
in plose boxes. I have experience of this; and of the more suc¬ 
culent plants which I have thus packed, few ever reached Cal¬ 
cutta alive, whereas in sending those of a thinner and more 
coriaceous texture, wg rarely lose a plant. Mr. Qammie, 
remarking on the size which single specimens of Vanda Cath- 
carti attain, says I once found a plant of it at an elevation of 
2,000 feet above the sea, completely covering for a height of 
10 feet the trunk of a tree 12 feet in circumference. It was 
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laden with flowers, and neither a spot on ^ beautiful foliage, 
nor a square inch of the trunk of the tree, was to be seen; this 
was by far the finest orchid plant of any species I have 
ever seen, either there or in England. My disappointment 
may be imagined when, sometimes afterwards, on taking a 
friend (the writer as it happens of this paper) to see my splen¬ 
did plant, I found only the bare trunk of the tree. Some one 
had found it, and had it carried bodily away, although it must 
have been a good load .for two coolies. Ij other places I 
have seen it climbing along trees for 15 or 20 feet, but in a 
more straggling manner. I was also struck with the im¬ 
petus these forest clearances had given to many other or¬ 
chid forms. Trees which as they stood in the jungles sup¬ 
porting but a few isolated patches, now had all the higher 
parts of their stem and upper bi’anches densely and 
continuously wreathed witlj them. This I especially 
observed on a few isolated trees in the Bungbee Cinchona 
plantations, and likewise on others at Biishap near the banks 
of the llungjo. These when they were spared in the general 
clearances, bore comparatively few orchids, and when I saw 
them last in October 18G8, the upper portions of their stams 
and the bare branches were everywhere densely enveloped 
with msny kinds, and of which the Pholidota imbricata and 
articulata; Eria paniculata and excavala, one or two Bolbo- 
phylluma and a Cirrhopelalum, Oberonia irUUfolia, JAparis lon- 
gipes predominated, and all more or les§ intermixed. Under 
favorable conditions we thus see how rapidly orchids do ex¬ 
tend } the clearances having only been made about four year’s 
previously. Surrounding the trunks of some of those trees 
also, were gigantic specimens of the Polgpodimi—Drgmria 
coronans, associated with the P. Niplioholtis adnaseens and 
Lingm Bavallia chmrophylla wAbnllata. The Dsynaria 

and the two Davallias are all deciduous in the hot season, 

• • 

while the Niphoboli arc hygrometric, their leaves becom¬ 
ing closely. twisted up in the hot seasen and expanding 

• * • 

u 
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again with the commencement of the rains. Tlie Vanda 
cristata is another scarce and heautiM orchid found in 
Sikkim. It affects the drier Sal forests of the Teesta, and 
is generally accompanied with SaccoMtium ampullaceu-m^ 
and guitahm; Jerides affine, and Vatula teres; oi which 
there is also a white-flowered and very rare variety. The Sal 
trees being here of a gigantic size, and the orchids near¬ 
ly always fixed on the upper branches, their collection is most 
difficult and arduous. On the smaller, sized trees of these forests 
and under the shiule of the higher, wc rarely, if ever, find any 
of the above orchids j all delight in a full exposm-e and invite 
the direct rays of a meridional sun. These are the class of 
orchids which do well in Lower Bengal: they but require 
to be planted in arT ordinary orchid-pot amongst charcoal 
and broken potsherels, or as in the ca.se of Vanda teres 
tied to a post of teak or sal, and placed in an exposed posi¬ 
tion and well drained site ,• they will require little further 
attention ; though after they have flowered in the hot wea¬ 
ther, they will be largely benetitted by an overhead watering 
every evening. This they get in their native forests, where 
the rains set in earlier titan they do here ; throughout the 
rainy and cold season they require no artificial waterings. 
If any of the above species are placed in deep shade, they will 
be found to flower more and more sparingly, the flowex-s also 
assuming paler colours ; until they will ultimately altogether 
cease flowering, acquire lai^er foliage, though of a much less 
healthly hue, and sooner or later under this excessive vege¬ 
tative stimulus they will dwindle aud die. All the tropical Deu- 
drobes from Sikkim, on the other hand, require the light shade 
of our grass conservatories •, artificial watering Ixeing entirely 
restricted to that part of the hot season intervening Ixetween 
the close of their flowering period and the setting in of the 
rains. Indeed^ all tropical Indian Dendrobes thrive well un¬ 
der such treatment: the rest in the cold season denuding 
them of every leaf, as wc find them in their own indigenous 
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habitats—for I have never yet seen a ^jatnrally evergreen 
Indian species—^though they do assume and are thus eharacter- 
iscd in the orchid-houses of Europe. The flower buds usually 
appear in profusion with the increment of heat, towards the 
close of February and March, and we have always a magni¬ 
ficent display of blossom in April and May. We have 
thus far confined our remarks* to tropical Sihkim, but it has 
also an extensive and no less beautiful orchid-flora in its 
temperate altitudes. This we enter at an elevation of about 
5,000 feet, though considerably above this, we have the tropical 
forms of Palms and Musas represented : the former in Cala¬ 
mus montauvs, the Rtich of the Lepchas and the Plecf'ocomia 
Ilimalayana, the llnnool of the Lepchas ; the latter in Mtisa 
Bumphiana, var riolacca, an exceeding^ handsome foliaged 
species; the leaves having longitudinal bands of a bronzy-red, 
on a bright-gKHjn ground. Thoygh varying much in the relative 
proportion of the two coloui's, it is always highly oniameiital: 
the fniit is of course full of seeds and unedible when ripe, 
though used in a cooked state by the Lepchas when imma¬ 
ture. “Plectoeomia and Musa ‘ remarks the authors of the 
Flora Indica’ ascend to 7,000 feet and on drier exposures, 
bamboo and tall grasses form the underwood. Rhododendrons 
appear below 6,000 feet, at which elevation snow falls occa¬ 
sionally. From 6 to 12,000 feet there is no apparent diminu¬ 
tion of the humidity, the air being near saturation during a 
great part of the year; but the decrease <jf t**mperaturc eflects 
a marked change in the vegetation. Between 6,000 and 
8,000 feet, epiphytical orchids arc extremely abundant, and 
they do not entirely disappear till a height of 10,000 feet 
has been attained.”— Introductory Essay, p. 180. In the tro¬ 
pical r^ions Bendrobhm is specifically the most numerously 
represented, though in number of individuals far surpassed by 
some of, those inconspicuous flowered Erias, Liparis, Oboronia 
and PhoUdota. In the temperate regions, on the other hand, 

Calogyneis by far the most abundant, specifically and indivi- 

• ® 
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dually, while jOendroUmns are rare and perhaps with the excep¬ 
tion of B. tramjgarem and longicorne, bearing poor and inconspi¬ 
cuous flowers, as compared with those of their tropical kindred. 
Calogyne however fully compensates for the comparative 
absence of the more handsome flowered Bendroies, and in their 
season enliven so much these deep forests with an abun¬ 
dance of large and pretty flowers. The real gems of the 
genus are however those commonly called Pleioncs: a group 
of dwarf Alpine species with large, delicate, and lichly coloured 
flowers, which spring up from the base of their then leafless 
pseudo-bulbs. They have a vertical range on these moun¬ 
tains of from 6,000 to 10,000 feet. They are thus but ill 
suited to the climate of Lower Bengal, and can indeed with 
difliculty be kept alive in the rainy season: pseudo-bulbs in¬ 
troduced while dormant in October and November will, if care¬ 
fully tended, flower towards the close of the cold or the begin¬ 
ning of the hot season; but though I have succeeded in keeping 
them for two and even three seasons longer, they never again 
showed any disposition to flower. They are the Crocuses of their 
native regions;—flowering in March, April, and May, and 
carpeting with their bright coloured flowers the mossy sur¬ 
faces of rocks, or enwreathing the tranks and branches of trees; 
flowering and thriving alike freely and well, in the deepest 
shade of those humid forests, and on the dripping moss-clad 
surface of the sky-opposed rocks. They are in this respect unlike 
the generality of orchids: it is indeed striking to find them 
inviting the brightest sun-light, and delighting also in the 
d^pest shade, ascending to the upper and most exposed branch¬ 
es, though in greatest profusion on the lower and most shaded 
parts of the forest' trees. This is much the case also with 
several of the true Ccelogynes indigenous in these forests; 
and in-this respect aflbrding a marked contrast with those 
of the allied species afieeting the tropical valleys of the same 
mountain, in which all throng upon the highest and most 
exposed branches, and rarely do we find even a solitary 
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specimen on the lower and more shady parts—showing very 
forcibly the uiifavourableness of the conditions there afforded j 
otherwise of the myriads of seeds annually dispersed by the 
plants above, colonies would, doubtless, spring up on the 
lower branches from the numberless seeds which settle in a 
still atmosphere upon them. Mr. Gammie in the letter 
quoted above, from the Gardener’s Chronicle, remarks, " it 
is true that many of the species are occasionally found in 
dark, shady places, but they cannot for a njoment be com¬ 
pared with plants of the same species found fully exposed to 
the sun and rain. Abundance of air also appears to be 
essential to the welfare of the j)lants, for they are most abun¬ 
dantly found high up on isolated tix*es, where they catch every 
breeze, and it is suprising how quickly tliey sicken and die, 
when the tree happens to fall among the low jungle beneath, thus 
placing them beyond the rcaclj of the breeze.” High up on 
the trees of the temperate forests, wo have an abundance of 
beautiful Ogmbidinms; and of which C. elegant, giganteiim 
and longifolmm arc most numerously represented. At ele¬ 
vations of from 5 to 7,000 feet, we find the remarkable parasitic 
orchid —Cgrtosia Lindlegana —so beautifully represented* by 
Dr. Hooker in his “ Illustrations of Himalayan Plants.” It 
is a leafless root-parasite, with large amorphous woody tubers, 
giving off more or less numerous fleshy and horizontal suck¬ 
ers, which form attachments with other, and as I have al¬ 
ways found, partially decayed roots, acquire the normal tu¬ 
berous character and give rise to floral scapes. These are 
stout, erect and scaly, of a dull reddish-brown colour, and 
terminating in a large and pretty panicle *of golden yellow 
flowers. On one or two occasions I have had tufts of this 
plant carefully lifted with its root attachments undisturbed, 
and sent down to the Botanic Gardens here; but in flo ease 
has a .single specimen vegetated: for months I have thus 
kept them, but all ultimately became rotjpn. Seeds which 
1 got to germinate amongst cliiircoal and potsheids formed 
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inimite turberoid processes, bat though I had them placed 
under various conditions, none of them survived the rainy 
season subsetpiout to their germination. Associated with 
the Cyrtosui, I may also mention a beautiful silvery-foliaged 
species of Anaxhchilm, also the A. Roxlnrghil, and a few 
species of Goodgera, Georchis, and Phgsurus. The firat named 
is the most abundant, and occasiohally forms compact patch¬ 
es of a few square yards in extent, while the others are 
usually found-iq isolated specimens > they most abound, and 
seemingly thrive best in a partially decayed vegetable com¬ 
post on shady and humid forest slopes, where water how¬ 
ever cannot stagnate around their roots. 

The tropical forests of Uhotan being generally, as I 
have stated, of a drier character than those of Sikkim are, 
as might be expected, less rich in their orchid-flora, and in _ 
epiphytic vegetation generally., In the Sal forests as well 
as those of a more mixed character— Smoo, Terwimlia, IHlleni- 
as, Btttea, Salmalia mnlabnrica, Shrcnlias, Bi^sc/iojla Javanica, 
igc., ^e .—we find amongst others the following orchids some¬ 
what sparingly distributed:— Vanda Roylmrghii ; Saecolaltinm 
gnlhatnm, eurvifotinm ,. maeranthnm and spicatim; Aerides 
affine, a few species of Bolhophglhms and Cirrhopetulims; 
Bendrohiiiins Rierardii, fnscatam, densijlorum, Farmeri and 
primulinum; Eria carinata, excavata, OixA paniexdata; Li- 
paris and Ohemiia ; and at elevations of from 3 to 5,000 feet, 
the lovely JDendrotimms Falconcrii and pnlcheUum occur, asso¬ 
ciated with the ]). ammnnm, adunenm, sulcatum, and a species 
closely allied to, but certainly distinct from li. Kwhlii. Tho 
rarest or at least the most local and highly' valued, as it 
certainly is one of the most lovely of the orchids 
now enumerated —Bendrohium Fakoneni—As sparingly 
found • on deciduous trees, at elevations of from 3 to 
6,000 feet, whence plants were introduced to the Jlotanic 
Gardens here in^ 1866. It is found depending from 
the higher and more exposed branches of these forest 
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trees, forming densely stalked tufts j^the pseudo-bulbs 
measuring from, two to five feet long, slender, and jointed, 
the joints contracted in the middle or nodose, from one 
to two inches apart and generally much ramified by the many 
young plants which break out from the joints of the older 
stems, and by which of course it may be readily increased. 
Like B. pulchellum and 1). Devonianum which it resembles 
in habit, barring the nodulose stem, it is leafless from Novem¬ 
ber to April, and should have only a sufficiency of moisture 
to prevent its slender stems from shrivelling: towards the 
end of March the flowers will appear, and water may then 
be sparingly applied to the roots. The flowers are of great 
beauty, fully four inches across, borne on solitary peduncles, 
the sepals of a clear rosy pink colour, and narrower than the 
petals which are of a rosy-white colour and like the sepals 
terminating in a broad patch of rich purple: the lip is large 
and hood-shaped: the ground colour white, with an orangy- 
yellow disc, a large dark-purple centre, and a broad band of 
the same colour at the apex; each clearly and well defined. I 
have never seen the Bemlrolinm Falconeni flower in any orchid- 
house in Britain and 1 am thus unable to speak of the relative 
richness of colours with those flowered under an Indian sun ; 
though, if I may be permitted to judge by Mr. Bitch’s re- 
pi’escntation in the Botanical Magazine, Tab. 4,94‘l!, 
(which certainly is a life-like indigenous figui’e in other 
respects, excluding the few leaves, whjph .we never do find 
associated with its flowers in India) I do say that they are 
greatly deficient in brillnuicy and decision : we have no such 
dilution of coldm's and blending of shades, eacli’is distinct and 
well-defined. In the orchid-houses of Btitain, heat to any 
degree can be commanded, but this is but iueflcctive in the 
absence of 1 hat still intense, though less prolonged sunlight and 
rare atmosphere of an Indian winter, which ripens and matures 
the flower shoots in a manner which never can be fully 

imitated in an orchid-house in Eui'ope. So far as the grow» 

1 • 
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ing season is concerned, when heat and a humid atmosphere 
are alone wanted, I do not doubt that a more vigorous growth 
may be excited and sustained under artificial conditions in Eu¬ 
rope, than when the plants are left to nature’s stimuli alone in 
their own indi- genous habitats. It is doubtless thus, that we 
find such fine specimens produced so rapidly under artificial 
conditions, relatively to the tune generally required by nature: 
the results beuig due to the different disposal of the organis¬ 
ing forces; in the former they are largely expended on a mere 
vegetative multiplication, while under nature we find the 
stimuli equally directed to that and the development of the floral 
or re- productive processes. It is thus as I think, while orchid 
growers in the hot houses of Europe, will excel nature 
in the production of large and handsome sp^imens, 
yet on the other hand, will the plants in their own 
feral habitats outvie these in the numerical proportion 
and brilliancy of colouring of the flovvei-s produced. The long 
nights and the many mui’ky days of a British winter ai’e most 
unfavourable .to the operation of the maturing processes in 
orchid shoots, and are necessarily opposed to the highest 
numerical development of flowers. In North Europe those 
conditions—^intensified as they are—must be seriously prejudi¬ 
cial to the orchid culturists, and are by no means com 2 )ensated 
for by the clear air, and almost continuous day of uninterrup¬ 
ted sunshine and intense heat, which characterise the summer 
of those latitudes:, this being too short for the completion 
of the processes of growth and maturation. The most fa¬ 
vourable conditions are affoided in the South of Europe, 
where the sky' is so clear and cloudless, the atmosphere so 
perfectly transparent, the climate warm and dry throughout, 
with a summer sufficiently hot to permit of the successful out¬ 
door cultivation of various tropical plants. Giving due 
weight than to the differences between the resting season of 
Indian orchids in their native forests, and those afibrded 
them iu the orchid-houses of Britaiu during a gloomy winter. 
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•1 am no way surprised that orchid-growgrs find it necessary 
to afford them more or less shade in the summer season. 
This however I may bo allowed to state the generality of 
them never do require in tlieir native climes: not even so much 
as “ the partial shade of the trees on the wrong side of the 
sun, to mitigate the severity of its burning rays”:-^<?« Mvt 
Anderson’s letter on orchid ttiUure in the Gardener’s Chro- 
niclefor 18G9, jy. 1040. I can assure Mr. Anderson that as 
a rule this holds through all the Indian Dendrobes with 
which I have any acquaintance, and also very generally in 
Saccotahium and Aerides, in several of the Vandas, in Acampe, 
Renanthera, Camerotis, I’holidofM ; and generally in Eria, Bolbo-‘ 
phyllim, and Cirrhopetalum. I none the less believe however, for 
the reasons previously assigned, that he has rightly cautioned 
orchid culturists in Europe against " imitating to a nieety all 
natural conditions in an artificial home.” Even when desirable 
they never can do so in their entirety: humidity of atmosphere 
or the obvcise; hcjit, shade, the physical relations with the 
soil,or with other plants, may all be more or loss closely imita¬ 
ted artificially •, but there yet remains the grand complement in 
the diminished sun-force, which I repeat never can be compen¬ 
sated for under the above conditions, and failing in this, it 
will generally, as I am disposed to think, be found good 
to make some sort of relative modification in the other con¬ 
ditions. I generally concur in the following remarks of Mr. 
Anderson's: “All exotic orchids, whether‘epiphytal or ter¬ 
restrial, when caged up in an artificial structure, and subject 
to an atmosphere somewhat foreign to their nature, ev,en 
when best imitated, require more or less shade Irom a scorch¬ 
ing sun. The very plants that will thrive under a variety 
of circumstances in the countries where they are indigenous, 
might succumb to similar treatment here. It is well enough 
to knov^, indeed such information is most valuajble, the range 
of temperature, the degree of moisture, the exposure, whether 
shady or open, of aU plants und^r cultivation, but it is not 
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so (lesiraLle for grojvers to imitate to the very letter the pre¬ 
cise habitat. The intense hght and heat of ^a meridian sun 
must he obviated in every glass-house, but so soon as it begins 
to wane, and when a number of the species arc ripening off 
their pseudo-bulbs, dispense with your canvass, and clear away 
all obstruction to the action of diminished light.” Over and 
above all this, however we must not lose sight of the important 
fact, that from the mere circumstance of a plant being found 
under certain conditions in nature, it does not by any means 
follow, that these are the best suited to the plant's development: 
fixed to a particular spot, it is not theirs to select, but simply 
to live and struggle as they best can, while an uncompromising 
nature so orders it, that the strong live and the weak die. 
Thus; even the fact of our finding certain species exclusively 
usurping certain habitats, it may be and indeed is, quite possible 
to place them in other conditions where they will acquire in¬ 
creased vigour. A crowd of illustrations are familiar to all of 
us: India affords none more striking than the Cacti of a few 
kinds and the American Aloes —Agave Americana and lurida-^ 
all of which seem to have been introduced to India by the early 
Portuguese, and are now diffused throughout the length and 
breadth of the land, flourishing most in the heaviest of its 
clayey soils, not even objecting to land on which water is 
stagnant for many months annually, and even then equally 
as vigorous as those growing on dry sandy soils in arid 
regions, where they are naturally found. True; growing under 
these extreme conditions of humidity, they rarely produce seed, 
but as in the case of the Aloes nearly every flower gives rise to 
a leaf-bud, and thby are thus highly proliferousan interesting 
adaptation. To confine myself to orchids however, the Bengal 
terrestrial species well illustrate the subject. Thus we have 
here of Begonias and Ilahenarias several species found natu¬ 
rally in damp clayey pasture lands. The pot culture of many 
of them had been tried in this garden, but always unsuccess¬ 
fully; they flowered the first, season, many of them died o»t 
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hy the following, and the few survivors rarely flowered again. 
Thus had they, died out, having been transplanted each in 
the soil in wliieh it naturally grew. A few years ago, I had 
many bulbs of the different species lifted as they became dor¬ 
mant and planted in flower-pots, filled with pieces of charcoal^ 
potsherds, and some partially decayed leaves. In the follow- 
ing April, they yielded an abundance of flowers, and subse¬ 
quently a compact surface of healthy foliage. Like their 
wild congeners they pa^ed into a dormant state, in the cold 
weather, and are now thoroughly established in the pots, 
flowering and vegetating freely every season, increasing ra¬ 
pidly, and certainly much more healthy and vigorous to all 
appearance than their meadow congeners. I have since ex¬ 
tended the experiment to many other kinds of terrestrial 
orchids which I know are usually found in stiff clayey soils, 
and many of them which ^ I never could succeed with 
before, arc now in a most thriving condition. Limalodes 
rosea and Calantld vest'da grow with great vigour and 
flower profusely when thus treated; whereas in vegetable 
moirld and sand, or in a light loam and the latter, they invari¬ 
ably became sickly and flowered most sj^armgly. I could add, 
if necessary, many other illustrations, but these as I think are 
sufficient to show that the conditions in which plants are 
found in their own feral habitats are certainly not always 
the best suited for them under artificial cultivation. 

Eastern Bengal, comprehending ^ Assam, the Khasia, 
Naga, and neighbouring hill ranges; Cachar and Silhet, 
Tipperah and Chittagong, comprise the richest of all the 
Indian floras; The atmosphere is generally hbt and hiunid ; 
the rain-fall in certain districts excessive, amounting as at 
Cherrapoonjee to from 500 to 600 inches annually. In the 
interior it diminishes considerably, and in Assam; as at Gow- 
hatty, it is reduced to about 80 inches. In Gaehar and Silhet 
the rain-fall is from 200 to 300 inches, the dense fogs pre¬ 
vailing throughout the cold season and succeeded by a moist 
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spring. Tipperah ,and Chittagong, owing chiefly to Iheir 
proximity to the sea have a mild and humid, climate with a 
much less excessive rain-fall than in the adjoining province 
of Silhet. As in all very humid climates, epiphytio vege¬ 
tation is generally abundant, and this most markedly 
in the Khasia Hills, where orchids alone have been esti¬ 
mated to constitute at least one-twelfth of the vegetation, and 
are the most numerously represented of any of tlie natural 
orders of flowering plants. Dr. Hooker remarking on this in 
his Himalayan Journals says “OrchidesB arc, perhaps, the 
largest natural order in the Khasia, where fully 250 kinds 
grow, chiefly on trees and rocks, but many are terrestrial, 
inhabiting damp woods and grassy slopes. I doubt whether 
in any other parts of the globe the species of orchids out¬ 
number those of any other natural order, or form so large a 
proportion of the flora.” Of these I can but note a very few 
of tlie more handsome flowered species, and first, as perhaps 
the most local (though I certainly will not call the most 
beautiful) I ra.ay note Fanda carulea. “ This glorious plant,” 
writes Dr. Lindley, “ perhaps the noblest of the Indian race, 
was. called Fanda carulea by Mr. Griffith, who found it 
among the Khasia Hills, and sent us dried specimens. Its 
flowers are as large as those of Fanda teres, and the foliage is 
as good as that of Aerides odoratnm" “ Dr. Hooker subse¬ 
quently found it near the village of Lernai on the Jyntea 
Hills. He describes 4t as occurring in oak woods, on dry 
grassy hills, at an elevation of from 3,000 to 4,000 feet; the 
trees are small, gnarled and very sparingly leafy, so that 
the Vanda which‘grows on their limbs is fully exposed to 
the sun, rain, and wind. There is no moss or lichen on the 
branches with the Vanda, whose roots sprawl over the dry 
rough bark. The atmosphere is upon the whole humid, and 
extremely so dijring the rains; but there is no damp heat, 
nor stagflation of the air, and at the flowering season tho 
temperature ranges Ijctwecn, 60*^ and 80°, there is mueh 
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ennslimc^ and botli air and bark are dry during the day j in 
July and August^ during the rains^ the temperature is a 
little higher than above, but in winter it falls much lower, 
and hoar-frost forms on the ground.” Vol. II., p. 314. For 
a few years back we have had many baskets of this orchid 
from the Jyntea Hills, and have now got it fairly established 
in our orchid houses. A few plants have also been tied to 
blocks in exposed positions in the gartlens: these, though of 
slow growth, now flower.annually, and do not seem to suffer 
at all from the exposure. The Dendrobes are also numerous¬ 
ly illustrated in those hill-ranges: the most handsome of 
which are the 1). Bevonianmi, lituijlorim, and lUuijlorum, 
album (a beautiful and rare variety lately contributed to the 
gardens here, by Mr. G. Mann), mbile in several distinct 
varieties, ctcrulescem,formomm, \\\evar. vera, calceolus, ochreaU 
urn, mleatiim, t5r., ^'c.) of Saceplabiums, we find in the drier for¬ 
ests S. ampullaceum, guUatim, demijlorim ; Aerides affim in 
variety, A. odoratnm and rosemi; Ccelogynes of many kinds, 
also Cpndml'mms, Bolboplyllmn,, Cirrhopetahm^ Erias, ^., ^e. 
The terrestrial orchids are also abundantly represented; Anac- 
toehili and allied genera, and not mifrcquently Calanthe .and 
Ehajiis of sorts : one of the most striking of the latter genus, 
being P. WMiehi, which there attains a large size, and 
throws up magnificent floral racemes. Of Cypripediuma 
the following are fre<|uent:—C. imigne, purpuralum, and 
vemstum, less common is the C. Idrg/dissimum. Eulophia 
is represented by several species, as are also the genera 
Geoiiorum, Pogmia, Ilabenaria, Cyrtopera Jluva is also 
found here in ^reat perfection, and in lo\^ somewhat mar¬ 
shy lands Armdina lambmwfulia is abundant. This is a 
species well exemplifying the different conditions in which 
plants are at times found in nature. In Assam, as •! have 
stated, jit is often found in marshy places iji heavy clayey 
soils, and then shoots’ up stout, st6ms of frorn five to eight feet 
in height, each terminating in n ramose panicle, the branches 
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spreading and bearing numerous flowers of a bright rose and 
purple colour. Again we find it in Sikkim, on dry sandy banks 
in the valley of the Teesta. It is there exposed to a parching 
heat for several months annually, and the plants are thus 
of greatly reduced stature, forming somewhat dense scrub¬ 
by looking bushes of from two to three feet high. The 
slender reed-like stems terminating each in a short two or 
three flowered raceme. In the province of Tipperah, the or¬ 
chid-flora seems, to be comparatively poor and wanting of 
novelties, and so also is that of Chittagong in so far as it is 
known. In the immediate neighbourhood of the station, I 
observed the following species, all of which were scarce;— Ben- 
drobium Pierardii; Aporum anceps ; Pholidota imbricata ; Luisia 
braehgstaehgs and Acampe papillom. In addition to most of 
the above, I collected on the littoral hill range near Seeta- 
koond (and of which the highest lull rises to a height of 
1,136 feet, and bears the same name):— Bendrobiim aggregdi- 
tum; Vanda Eoxburghii and teres; Cgmbidium aJeefiolitm 
and alatum; . Acampe longifolia; Saceolabimn guttatum; 
C'amarotis purpurea; Mieropera pallida; Aer'ules odoratum; 
and. of terrestrial species Arundina chinensis; Geodorutn 
dilataium and candidum ; a new species of Pogonia with large, 
plicate foliage, broadly zoned with a rich bronzy colour on 
a green ground. These were chiefly found on the east slope 
of Seetakoond Hill, it being much more densely wooded and 
more humid than the ;vest slope, which is steep, often pre¬ 
cipitous, presenting as Dr. Hooker remarks " the appearance 
pf ^ sea-worn cliff to the Bay of Bengal.” 

Burmah, the‘Tenasserim Provinces, and the Andaman 
Islands include several rich orchid districts, which have of 
late years afforded many new species of exceeding beauty. 
A considerable number of these have been discovered and 
introduced to our gardens by Col. Benson, from whose^ inter¬ 
esting letters on the Burmese orchids, I make the following 
extracts on the climate, &c., in which they are found; '' The 
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yain-fall at Moulmein not unfrequently exceeds 220 inches, 
hetvveen Apiul and Novein])cr, and I have, within my ex¬ 
perience, known 6 inches, or one-fifth of the yearly rain-fall 
of England, to fall in 12 hours. At Rangoon the rain-fall 
is somewhat less, not, however, of such a difference as to 
■exclude the growth of the same plants, with few exceptions 
as are found in the vicinity of Moulmein. The flora of these 
districts is nearly identical. Moulmein, from its proximity 
to the sea, is refreshed in the hot weather hy cooling moist 
sea breezes, and therefore is not subject to the same amount 
of dry heat in summer, as Rangoon, which is more inland. 
There are two plants found at Moulmein, never seen else¬ 
where by me in Burraah, and these two are Phahenopsis Lowii, 
and Cypripedium concolor. Phaloenopsis Lowii is unques¬ 
tionably a very rare plant, as difficult, I should think, to 
grow as it is to find. It is .found on the lime-stone rock 
near Moulmein, approached from Moulmein, either by 
the Salween or Gyne Rivers. These rocks, vast masses of 
carbonate of lime, rise out of the plain abruptly to the height 
of above 2,000 feet; consequently the rain clouds are attract¬ 
ed thereto, giving the mountains and their vicinity an extra 
degree of moisture as compared with more open plains. On 
the same rock, but in a different position and under pecu¬ 
liar conditions of growth, is found Cypripedium concolor. 
Phaloenopsis Lowii is seated on the rock, receiving not only 
the direct downfall of rain, but also the drainage from the 
mountains above. Cj’pripedium concolor is found not only 
in shady idaces on the lime-stone rocks, but at this spot, and 
also up the At’taran River, growing on a* stalactite formed 
by the filtration of water through an arched cavity in the 
rock. I would mention that Adiantum Parishii may also 
be found here in abundance, as well as at or near the * top of 
the Thakabui Mountains, its only supposed place of growth,” 
see Hooker’s Species Filicum, Vol. 11., p. 2^8. 

Cypripedium c(^color I way state grows with great 
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vigour, and flowers4’reely in the orchid-honscs in the Botanic 
Gardens here: more delicate though in fair health and flower¬ 
ing freely have we also Phaleenopsis Parishii. 

“These mountains” continues Col. Benson, "atJJlielatter 
end of the rains are objects of great attraction to botanists. 
They are at this season covered with a luxuriance of vegeta¬ 
tion. Ferns, mosses, orchids, &6., crowd on the rocks and 
trees; Platycerium Walliehii of gigantic size, with its pen¬ 
dent fertile fronds, and Drynaria qnercifolia of proportionate 
dimensions may be seen. Again, visit these parts after 
the rains have ceased, and the sun will have been playing his 
part, doing what is temed in England a little scorching.” 

Between November and March, vast changes have 
taken place: the pendent fronds of Platycerium Walliehii 
have shrivelled to nothing, the upper frond dried as a dead 
leaf. Phaloenopsis Lowii, waving in all its splendour, in 
full flower and leaf in October, cannot be seen; the roots 
only left and attached to the rock, which in exposed places, 
from the absorl^d heat, would be hardly bearable to the hand. 
The stalactite has ceased dropping; in fact all nature seems 
drooping and fading from excessive heat.” 

“ Dendrobium fimbriatum, D. Farmeri, D. bavbatulum, 
D. nodatum, D. formosum, D. Balhonrianum, D. albo- 
sanguineum, D. mosehatum, D. chrysotoxum, D. aggroga- 
tum, Saccolabium eurvifolium, S. Blumci, Aerides Lobbii, A. 
rosea, Vanda gigantoa—each may Ire said to have a range of 
distribution from latitude 14® N. to IG®. Ammigst these I 
will also include Dendrobium lasioglossum and Saccolabium 
ampnllaceum. Y^t they are found in a somewhat drier loca¬ 
lity, nearer Rangoon than some of the above. I will also 
mention that I have found D. albo-sanguineum and Dalhousi- 
annm, ‘together with D. Parishii and chrysotoxum, extending 
at intervals from Moulmein to Prome and across the Arra/> 
can Mountains to .Tongoup. It is difiicult to understand 
whysome ordiids should thrive under such varying climatic 
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fliffcreticoSj whilst, on the other ha>ncl, others are circuni- 
soribod in their particular localities j however as a g'cncral rule, 
1 think we may come to the sate conclusion, that all orchids 
require a decided season of rest. 

^‘Ihc rains commence about the middle or end of April, 
increasing in intensity until June, from which month, to the 
end of September, they are ’ at their maximum, gradually 
subsiding until the end of October or beginning of November, 
of course the monsoon decreases as you recede from the Coast 
line inland.” 

Referring to the Arracan Hills and the orchids they 
aflbrd. Colonel Benson continues “ as I have mentioned, Van¬ 
da Bensoni and Saccolabium gigantcum are found in the 
plains in the drier climate of Prome and its vicinity ; but 
when you commence ascending the Arracan Mountain, to 
which 1 have already referred, all trace of S. gigantcum is lost. 
The tiscent of these mountains begins at a place called 
Neeoun Kidouk, about (30) thirty miles from Prome due west; 
and the highest point reached in crossing through this moun¬ 
tain pass, leading to Tongoup, is .about 2,500 to 3000 feet. 
At the height of about 2,500 feet, the. following orchids "arc 
found;—Dendrobium crystaliunm, D. clirysotoxum, Thnnia 
Bensonm, Pleionc Wallichii, V.^nda Denisoiiiana, D. biuocnlare 
and D. crassiiiode; and at a lower elevation, say 1,500 feet 
Dendrobium Bensonias and Vanda eaeruleseeus. The first 
time 1 visited these hills was in the bogiiirting of Pebrnary; 
The trees had dropped their leaves, the jungle grass was 
burnt up even to the elevation of 1,500 feet.. The hills wei’e 
bare. The stems of the leafless trees were charred and scorched, 
giving the whole country thereabouts a burnt, black, desolate, 
ajipcarauce. Here the heat was almost insupportable, and 
1 do think I shall not; be exaggerating in stating that thfte thei'- 
mometer could not have been less than 120"» in the shade 
at this season ; yet this is the- spot scleeteil by Vanda ean-u- 
lesceus, Dendrobium, Bensoniie,* and other orchids. It is 

I 



74 . Notes on HoHkuUure in BeKgal. 

not until we get to,a higher elevation tliat we come across 
Dendrobium crassinode, D. crystallinum, Vanda Dcnisoniana^ 
D. binoculare, D. Parmeii (j-ellow variety,) &c. Tlie three 
last named plants prefer more shady places to D. cry6talUnum> 
and D. crassinode.’* 

On the Andaman Islands, orchids are largely confined 
to the Mangrove tracts which fringe the shore lines, and 
here the most abundant according to Mr. Kurz, (who has 
drawn out a report on the vegetation of those Islands), 
are the Eria Knrzii, Pholidota, imhricata, Eendrobium 
crumenatnm; Oxystophylnm, Cleisosimiia, Clrrhopeialum An- 
dersonit, and BolhophylUms. Of the genus Vanda, four species 
are given by Mr. Kurz, three of which are supposed to be 
new, the fourth T. teres which is found both in the Mangrove 
jungles and the interior of the Islands. These four Vandas; 
the Saccolahium giiUatum ; Beiulrohiiim ertmenatum, and D. ere- 
iaceum, the only true Oendrobes, I believe, found on the Islands 
(no others of the many beautiful species found on the opposite 
mainland, being there represented) Cirrhopetalum Andersoni; 
Eria Kurzii and Jeniinsii are the only species, so far as 
yet known, which hp,ve any special value from a florist’s 
point of view; the others having small, and inconspicuous 
flowers are only suited for cultivation in Botanic Gardens or 
general collections. 

The Malayan Peninsula affords the last of the Indian 
orchid-floras, which I. will notice here. It extends from the 
southern extremity of Tenasserim, to within about two 
degrees of the equator. It is a long, nan-ow strip of land 
varying from abofut 100 to 150 miles in breadth, contracting 
at its southern extremity to about 50 miles. A chain of hills 
extends through its whole length, generally of low altitude, 
though occasionally rising in isolated peaks, and attaining in 
Mount Ophir, near Malacca—which is the highest—an, altitude 
of 4,320 feet; K^h Peak is 3,897, and the Island of Penang 
nff the West Coast of the Peninsula, with an area of about 
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160 square miles has a central range of lylls, of which the 
highest peak is *,922 feet. The climate of the peninsula is 
mild and equable, subject to the regular monsoon winds, which 
are the South-West, while the sun is in tlic northern hemis¬ 
phere, and the North-east, while the sun is in the southern 
hemisphere. Both are rainy, though the North-east is 
the more so, and the rainidst season is from November to 
January, though even then it is never excessive. 

“ In the equable and humid climate of Malaya, ‘remarks 
the authors of the Mora Indica,' we have a vegetation 
almost identical with that of Java. Tlie surface, except 
where clearances have been made by man, is covered with a 
shady forest, rendered almost impenetrable by a dense jungle 
of rattan (Calamus), a genus which attains its maximum de¬ 
velopment in the Malayan region. Erect palms are also very 
numerous; chiotty of the geuefa Areca, Arenga, Licmla, Cocos, 
Corypha, and Sagns. On the coast, Nipa covers immense tracts. 
Orchids, terrestrial as well as epiphytical, Scitaminem, Araceas, 
and ferns, abound in forests, which consist chiefly of gigantic 
Terehinihewem, Sapindacem, Mcliacem, Garciniaeem, JDipterocar- 
peat, Temstmmiaceai, Leguminosee, Mgrtapem, Conibretacea, 
racea), oaks and figs. BUleniacece, nutmegs, Sapotaceoe, in¬ 
cluding Isonandra Gidta (the gutta-percha plant), and Aw~ 
naceee, form an unusually large proportion of the flora. Podo- 
carpus, Bacrgdmn, and Bammara are the only conifers, but 
there are several species of Gnelum and «f Cgcas. On the 
higher hills a few species of Ganltheria, Rhododendron Tacelnia, 
and other plants of the sub-temperate zone, indicate the 
commencement* of that rich and varied florit wfiich covers the 
middle and upper parts of the mountains of Java, and the 
Kbasia, and is also found in the temperate Sikkim Himalaya.” 

The orchid-flora affords many new and interesting*species 
one of .which the Gramnatophyllum speciosum,, is the most 
gigantic representative of the order, and which from its 
vigour of growth large qnd showy flowers has been 
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enllcd the " king o/ orchids, ” even as its forest congeners 
Phaloenopsi have heen called the “qncen of orchids,” for 
the exceeding beauty of their chaste and delicate flowers. 
The “Letter plant” as Grammafophiflfim spec'mnm is po¬ 
pularly called, is a terrestrial orchid alTccting the forest marslies 
of. the peninsula, and there throwing np stems varying in size 
from five to ten, or even more feet high by three to five inches 
in circuraferenee. The leaves are strap-shaped often upwards of 
tw'O feet in length by an inch and-a-lvilf in bremlth, and doeely 
set in a two-ranked manner. The flower-scape rises from the 
base of the stem, is from two to six feet long, sup|H)rling numer¬ 
ous bright yellow flowers, sj>cekled and blotched with deep pur¬ 
ple, each alx)ve six inches in diameter. Bromheadiu palngfris is 
another interesting and enrions teiTCstrial orchid found in the 
Malayan Peninsula, and occasionally found in collections hero 
under the older name of Granniutfop/ipUam Fiiihyeoniantim. 
In habit it has no small resemblance to the Bphlenilnm ellip~ 
lienm, so common in our giinlens, and like it has the leaves 
on the upper part of the stem reiluccd to close-fitting distant 
sheathes, terminating in a rigid, zigzag flower spike; the 
flov^ei’s are about an inch across, the sepals and petals white, 
the lip of a yellow and straw colour, the lateral lobes tipped 
with violet. Besides these thcr’C arc many other terrestrial or¬ 
chids of the genera Calanlhe, Phajm, Geodorum, Georchis, 
Goodpera, Bnhypliia and Cppripedhtm barhatim, piirpuralmn and 
hursutissimum. Of epiphytal orchids we find the curious and 
pretty little C'lnhopetalmi eaudatum with sepals prolonged into 
slpnder spirally convolute tails, and several other interesting 
species of this genus. Oxysepala ovnli/olia is' also a Malacca 
plant, interesting as Dr. Wight I’emarks “ from its so clearly 
explaining the structure of the column of orchideous plants, 
through the separation of the stamen from the stigma. In 
most orchids . these two sexual organs are uniteif into a 
.single body, with the variously formed anther lying in the 
top. Here the two sets of oygans are resjiectively free and 
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dwtinet, as in other, bi-sexual flowers.”^ Dendhbiums so 
common in the. Tcuasserim Provinces aiitl Burmah, are re¬ 
presented by a very few species in the peninsula j Qelogym 
is also rare, though there are a few handsome species not 
uncommon ; and equally rare are the Vandas, Aerides, and 
Saccolubiums; the majority of the representatives of which 
aflcct less humid and equable climates. While none of the 
large genera of Indian orchids are at all numerously re¬ 
presented by species in the Malayan Peninsula, there are few 
of them altogether absent, and of these there are gcneridly 
no lack of individuals. Nepenthi, or Pitcher-plants of many 
kinds are abundant in the moist forests, and so are some 
curious genera of Arislolocliia —Birthworts—and of fruits wo 
find the Mangosteen, the Durian, the llambutan, and the 
Jjangseh, which cannot bo grown with any great success 
in other paiis of India. The peeuluirities of climate are fur¬ 
ther shown, as Dr. Hooker has remarked, “ by the remarkable 
fact that the teak, which abounds in some’ parts of Java, 
and in the northern districts of Tenassei'im, is not known 
to inhabit the Malayan Peninsula.’' 

I have included in the above sketch all the richer of. the 
Indian orchid regions, and noted the climatal conditions 
and other physical relations of growth, as showing those most 
favorable to a high degree of development, or conducing to 
the most numerous natural representation of the orchid-form. 
I shall now conclude this paper with ^ few remarks, on the 
collecting of orchids in their native haunts, their packing, and 
subsequent treatment, as also that of newly impoi^ed 
kinds: The best time for collecting orchids is the cold sea¬ 
son, when all are truly dormant: the hot is less favourable 
for the many kinds which then begin to push out their 
flower-shoots, though by far tlie least favourable is the rainy 
season, -when all are in full vegetative aqtivity. This is 
especially the case, if the orchids are gathered with a view 
to exportation, or even distant inland transport; for short 



78 i^ptes on Hortimilime in Bengal. 

distances, if carefully collected and packed in the open hill- 
baskets, they may be even then safely enough conveyed. Many 
valuable collections have been thus sent to the Botanic Gardens 
here, during the rainy season, from Sikkim, the Khasia Hills, 
the Tenasserim Provinces, and the Malayan Peninsula. Too 
much care however cannot be taken to avoid bruising the ten¬ 
der foliage, with which they are then clothed; as this induces 
rot, which soon extends and seriously injures, or entire¬ 
ly destroys, the more delicate sorts. .It is thus at all times 
best to collect, if possible, in the cold weather, and if the plants 
are in good health and full grown, the satisfaction of seeing 
them flower shortly after their introduction will generally 
be aflbrded; this they can never do so well when the flower 
shoots are already partially developed, ei’e they have been 
taken from their habitats, unless much extra care is be¬ 
stowed on them. For inland transit, I at all times for the 
generality of orchids prefer the stout elongated baskets in 
common use with the natives; and especially those of the 
hill districts where the orchids are abundant. In the cold 
and hot weather, I give preference to the closely wrought 
kinds, while in the r^ins those with open meshes are pre¬ 
ferable. Of course in thus conveying them as by ordinary 
bullock wagons from districts unconnected by sea or rail¬ 
ways, it will be occasionally necessary to throw an awning over 
them as a shelter from strong sunshine. In transmitting them 
in close boxes, they ^hould first be carefully dried, and all 
packed tightly, so as to prevent their moving and rubbing 
against each other in the box, which should also be per¬ 
forated, so as to admit of some little circulation'of air. Pha- 
loenopsi, and other delicate kinds, generally found in equable 
and humid climates, should as a rule be transniitted in closed 
boxes, OP what is better Ward's cases. In sending them in 

r 

closed boxes, they should be well dried without actually 
causing the shrivelling of the leaves, and if the roots have 
been detached from the braqches, they should be rolled in 
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dry moss, and all carefully spread out in tiers with interven¬ 
ing layers of .perfectly dry and soft grass j pressing all 
somewhat firmly to prevent their shaking and bruising each 
other in the transit. On their arrival at their destination 
they should bo at once unpacked, fixed on blocks of sissoo, 
teak, &c., according to the size of the plant, and either 
placed in orchid-pots among the materials previously re¬ 
commended, or grown permanently on the blocks alone as 
may be best suited to the particular species. 

In packing orchids for exportation to Europe or other 
distant countries much more care is necessary than that re¬ 
commended above. Especially necessary is it that the plant, 
which it is purposed sending should be truly dormant, and 
perfectly dried, if intended for a closed box. These points 
being seen to, the individual plants should have their roots 
covered with dry moss, or failing this, soft shavings or dry 
doob-gi'ass. Let a thin layer then of dry hash grass be firet 
fixed with slender battens on the bottom of the box, and 
place on this one or more tiers of orchids according to the 
size of the plants. A batten must then bo tightly fixed 
over the roots, to prevent their moving and bruising each 
other in the journey, aud another, less firmly towards the 
extremities of the shoots. Large plants with long shoots; 
or leaves such as many of the Dendrobes, Erias, Cymbidiums, 
&c., should be packed in long boxes which will allow of 
their shoots being laid out at full lengt^, though again such 
sorts, as J). macrophyllam, Pierardii, tramparens, and 
others which have more or less slender flexible shoots, from 
five to six Or more feet in length may Have their tops, 
curved round, so as to reduce their length. In either case 
however the roots should always bo confined to the same 
end of the box; all placed tier above tier, with interven¬ 
ing battens, firmly fixing all. In orchids ^ of smaller size 
.^such as many of the Dendrobes, the Ccelogynes, Bolbophyl- 
Jums, Cirrhopetalum, and the Jike—they should be similarly 
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packed in tiers in two ranks, with their roots at the opposite 
ends of the box: the latter should be sufficiently long to leave 
an open space in the centre between the tops of their leaves 
or stems, not forgetting to have a slender batten lightly fixed 
over the tops of each tier, to prevent any undue friction. 
The many kinds of Vandas, as F. JSoxlturff/iii, Bemoni, teres, 
eristaia, ceertilea, demtjlora ; Aer 'uies as A. afftne, crispum, earit- 
lescens, maetdosum, cpllndrieim, and also odoratum, (as found 
in the Sal forests); Saccolabiums as <9. ampiiUaceim gulMtm, 
Blumei, PiiHtafam, giganletm ; Acainpc; Kcnanthera, and in¬ 
deed all orchids affecting ilistncts with well-defined seasons 
of rest and growth, may be safely exported in a dormant 
state, and as above recommended in closetl boxes. On the other 
hand, those kinds which inhabit ccpuible and humid climates 
and have thus no well-defined periods of rest, must be differ¬ 
ently treated. For such sorts, by far the best mode is to have 
the smaller sized plants established on flat pieces of wood pre¬ 
vious to their being packed: the box should be divided by 
slips into compartments of various width, according to the 
size of the plants, so as to keep the plants on either side free 
from each other, and all may be arranged cither in a vertical 
or horizontal position. On either side of the slip-lmards, 
the plants, established as recommended, should be securely 
nailed: after which to prevent friction of the leaves and 
shoots, secure them longitudinally and transversely by bands 
of any soft material, ..when each board may Ijo returned and 
fixed in its slide. A largo number of orchids may be thuS 
safely stored in an ordinary deal box, constructed of plunks, 
of say from thrce=quartcr, to one inch in thickness. By this 
inode of packing, the following among other of our Indian 
Orchids may be safely exported:— Yaiidu Caihcarlii, Betii* 
tonianafgiganiea', derides odoratum (from moist forest habitats) 
virens, nobile, various Erias, Cirrhopetalum and Cxloggncs, 
Bhalxnopsi, ^'c., Src. Again for Cj/prepidiums, Auaecloehili, 
Vhpsurm, Georchis, Geodgeras, and the like, all the less dc* 
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licate sorts shoiild bo spread out in an aiiy verandah until 
tliey are quite* free from extraneous moisture. They 
should- then be arranged in small bundles, or indivi¬ 
dual plants when of any size, and have their roots tied up 
in dry moss: they should then be allowed to remain in tlw 
shade in any dry and airy place for a few days longer, when’ 
they may bo thus liually packed: divide the bottom of the 
■ box into small compartments, with sides of from two to five 
inches or so high, according to the size of the plants: into 
each comi)artmciit, fix a single bundle or plant, as "the case 
may be, filling up any vacancies in the sides with dry moss, 
and allowing the leaves or stems to project: slips of bamboo 
rollctl in cotton should now 1)0 nailed over the tops of the 
oompartments, so as to prevent the plants sliding out,- 
in ease of the box being turned U 2 )sidc down. A 
few inches above the foliage of jfchis lowest tier of plants, fix 
a similarly prepared shelf, and so on until the box is filled, 
when all may be tightly closed iq). For many of the more 
delicate Aneaitoehili and allied genei’a, it is fii*st necessary 
to have them established in small flower-pots, or failing these, 
the culms of bamboos cut into suitable lengths, and all packed' 
in Wardian eases for exportation. 

The best time for exporting orchids to Europe is the cold 
season, when they are generally in a dormant state : for the 
central and northern parts however they should not as a 
rule be desi)atched before the beginning or middle of March. 
Thus despatched by stearn-ship via the Suez Canal, they 
are not likely^ to be injured by frost on theiv arrival; as 
they are very apt to be, if sent earlier: a slight frost is quite 
sufficient, it must bo remembered, to destroy the contents of 
a whole ease. In importing the South American, and other 
orchids from Europoi, it should be so arranged that they 
arrive hCre from about the end of the hot, until about the mid¬ 
dle of the rainy season; so that they may bt» fairly establish¬ 
ed before the cold weather sets fti. They should be at oqCe 
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fixed, on blocks of wood, or planted in llower-pots, rather 
sparingly watered, and kept in a shady verandah, suspended 
over a gurolah or trough of water, until the new roots begin 
to protrude and growth commences; when they may be trans¬ 
ferred to the oi'chid-house, and there treated in the manner 
above recommended for their conveners. 


Eemarks on the pruning of Tea, hg Gkoroe King, m. b., 
y. h. s., lafo Depufg Conservator of Forests, Kumaon. 

Although it is about a quarter of a century since its 
cultivation was begun in the North-West Provinces of India, 
only a few yeara have elapsed since tea first began to Iw 
seriously looked upon as a garden crop, and to have the 
commonest principles of horticulture pi’actically applied to 
it. ' The idea that guided tea planters in these provinces 
for many years, appears to have lx;en that tea is a kind 
of forest crop, on which high cultivation would be thrown 
away, and in fact that hoeing and manuring were likely 
chiefly to stimulate the growth of the rank grass and wet^s 
that still disputed possession of the soil (usually only too 
successfully) with the Chinese exotic, to the success of which 
they were looking for the realization of their fortunes! In con¬ 
sequence of their attachment to such ideas, they did not con¬ 
sider a practical acquaintance with farming or gardening 
as of prime im))ortanee in the manager of a plantation. 
Great energy indeed was often displayed in planting out 
tea bushes, but none w'hatever in caring for them after¬ 
wards. Laissez faire was really the motto, and the prac¬ 
tice was thankfully to collect what seed and leaves the 
bushes might yield, and by the aid of a Chinaman, (who 
might'or might not have had anything to do with tea¬ 
making in his- native country) to convert the latter into as 
good tea as possible. Among the ordinary operations of 
gardening in respect of which tea had been, until vcij 
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lately, quite neglected is that of pruning, and on the rationale 
and practice of tiiis I now venture to submit a few remarks. 

The tea gardens of the North-West Provinces are 
located either in Dehra Dhoon, a district lying at the base 
of the Himalayas on a plain about 2,000 or 2,200 feet above 
the level of the sea, or on the lower and outer ranges of the 
Himalayas in tlie provinces of Giirliwal and Kumaon, at 
elevations varying from probably 4,000 to 7,000 feet.* With 
a few exceptions not wort.liy of mention, the kind of bush 
laid out ill these gardens is the Chinese planted in clumps 
at distances varying from 6x0 feet to 4 x 4 feet. The 
appearance presented by many of the chimps of unpruned 
tea of various ages that may still be found in plantations 
in Kumaon, is that of small stunted masses from 1^ to 2i 
feet in height, and about 3 feet or a little more in circum¬ 
ference. If examined, each clump will be found to consist 
of some gnarled and usually lieheii-eovered .stems which 
give rise to a few crooked warty branches, that carry to¬ 
wards their tops a tangled crowded mass of short hard twigs, 
bearing some small leathery rather yellow-coloured leaves. 
A young healthy shoot coming straight from the roots is 
hardly to be found. At the appropriate seasons, this general 
appearance is modified by the presence of faint flushes of 
young and green leaves, by masses of flowers, and by lo.ads of 
seed. Looked at from above, one of these clumps presents 
si rounded dense surfiice of small short twigs, and looks solid 
enough to afford a comfortable seat to a man of moderate 
weight! It need not be added that the yjeld of useful leaf 
on an acre of tea of this sort is but small. The condition 
above described is in some respects an e.xtreme one, and is that 
assumed by unpruned tea in the higher plantations on the 
hills, where apparrtitly the tea plant is fighting against 
heavy oSds in the matter of climate, and is in a state where 


* These hdgl^ts do not profdlg to be exactly correct. 
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the laissez faire system of treatment is particularly iuappro* 
priate, and where a little attention to olluh’ operations Iw- 
sides pruning (such as hoeing und manuring) would pro¬ 
duce the most marked effects. 

In the raoister, warmer, and in every way more genial 
climate of Dehra Dhoon, unpruned tca-clunips* arc of greater 
size, and the stems and branehes are less gnarled and lichen- 
grown. The leaves are also larger, and the flushes in the 
rains more vigorous. The yield 'of seed used in Dehra as 
in Kumaon to be large ; and this fact is (juite in accordance 
with g-eneral experience, for it is a matter of eomraon observ¬ 
ation that many species of ])lants, wlien grown under cir¬ 
cumstances not natural and unfavourable to them, have an 
excessive tendency to run to seed, as if, ffvling themselves 
to be in a dying wa\', they, were detcriniiicd to do their best 
as an expiring effort, to contiiMie a j)i'ogeny to another gener¬ 
ation. The appearance of untended tea in the higher plan¬ 
tations of Kumaon i.s partieiilarly suggestive of the existence 
of such a struggle for life against adverse circumstances. 

As long as tea-seed remained a marketable commodity, 
there was some show of resison for continuing a system of 
cultivation, or rather no cultivation, which undoubtedly 
favoured its production in (piantity, though the quality must 
have been poorj and doubtless pruning would have been 
resorted to sooner, liad the demand for seed (concomitant 
with the mania' for extending cultivation) ceased earlier. 
Both have now ceased, and such tea planters as still con- 
tiaue to carry on their gardens, now look to leaf, and to leaf 
alone, for their S’eturns. Pruning has now begun to be 
generally practised; and in Dehra Dhoon indeed, every plan¬ 
tation has been submitted to the knift. The measure has 
not hbwever always been cither wisely,, or well carried out. 
A few remarks therefore upon the facts and principles on 


* At preMeul, liappil|-, only n fuw exUt, 
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winch tho operation is foundetl mijflit Ijc of use as guiding 
to a correct practice, and before going farther, it will be neces¬ 
sary to consider brielly the structure of the stems and leaves 
of plants, and their mode of nourishment and growth.* 

The orgiins of flowering plants may be divided into 
7 egetaliec and Iteproduciire. The vegetative organs are those 
by whicli the life of the individual is sustained, and by means 
of which it grows; they consist ot root, stem, and leaves. 
Tlic reproductive organs •(consisting of flower, fruit, and seed) 
are concerned with the cont iuuation of'-the species by the produc¬ 
tion of other individuals, and they are supported by the plant 
for this purpose. It is with the former set that we are now 
chiefly concerned. The structure of each and all of these 
parts (however much tlicy ina}' differ from- each other in 
texture an<l exti‘rnal ajipijaranee) is fundamentsdly the same. 
Each consists of an aggloineraf ion of vegetable cells. The 
vegetable cell, which is thus tho ultimate element of vegeta¬ 
ble .anatomy, consists typically of a very minute spherical 
closed sac, with certain fluid and occasionally solid contents. 
It is in fact a tiny bladder filled with fluids and solids, 
the membrane being thin enough to allow of the passage of 
fluid through it. But although tyj)ically spherical in form, 
cells arc I’arcly so in fact. Some are developed into ducts 
and cylinders of various sorts, for the ti’ansmission of fluids 
in the stem and leaves; others are lengthened out into 
spindle-shaped bodies, and made up Into small faggots 
for the formation of wood; many are flattened into brick¬ 
like forms for the construction of bark, and into tiles* for 
smoothing oft* the surfaces of the leaves; while an immense 
number are used as packing material or padding, and are stoff- 


• It has not brt*n tlumjrht advisable to intminco more sdentifle 
matter than was absolntcly neoessiiry: the account that tifllows of the structure 
and function of certain parts of plants, must tlieix^ore be accepted as only « 
rough one, which does not pretend to complete. 
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in wherever there is a blank to be filled up in the internal 
structure of' loaves. Tlie pith of young plants‘is also made up 
chiefly of cells scpieezed into a variety of shapes by pressure. 
But modified as they may lie in form and function, they all 
remain essentially cells, and while young, the walls of all 
have the property of giving passage to fluids and gasra. The 
cells in old wood, however, are exceptions, as their walls hav¬ 
ing become thickened, and their cavities obliterated, they 
arc nearly, if not entirely, impermeable by fluids. 

If the stem or branch of a tea jilant be cut across and 
examined with the naked eye, the following parts w'ill pre¬ 
sent themselves. In the middle of the stem, if it be an 
old one, there will be seen a cylinder of hard wood; * 
outside this, a circle of green young sap-wood ; and encircling 
all, the laj'er of bark. When examined microscopically, the 
central cylinder of wood is found to be formed chiefly of spindle- 
shaped cells laid close together vertically, and with their 
tapering ends overlapping. In old wood, as has just been 
said, these have become incapable of transmitting fluid, and 
therefore of performing any vital function; and the wood 
formed of them is useful to the plant merely as a mecha¬ 
nical support. This explains how trees that have become 
hollow from the decay of the wood in the centres of their 
stems can continue, nevertheless, to throw out leaves, and to 
yield flowers and fruit. Tlie structure of the encircling layer 
of young or sap-wood differs in iio way from that of the hard 
wood, except that the walls of the spindle-shaped cells of 
wbieh it is mainly composed, are thin and pervious to fluids, 
and the cavities ol' the cells are themselves filled with fluid. 
In stems of plants that have not attained a sufficient age, 
no central cylinder of hard wood will be recognisable. The 

• In some tree* the hanl wood and sap-wood arc of different 'colours 
In Shishum (Halhergia SisiooJ and Khair fAcacia CatechuJ for example* 
^ former u dark-brown, the latter yel^w or whitish. 
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whole of the woody tissue will in sucli, stems bo found to 
consist of sap-wood, which will however be of {greater density 
towards the centre. W hen the sap-wood is cut across, a 
greater or less amount of fluid will at certain seasons exude, 
and this is the layer which, in the language of gardeners, 

“ bleeds” if cut while the sap is rising. ' Outside the 
ring of sap-wood is the bark which is composed of several 
layers, the inner of them being vascular and affording pas¬ 
sage to fluids, the outer mainly protective. 

The woody parts of the root of a tea plant, being in 
reality merely stems situated niulerground, will be found to 
resemble the stem-proper in structure. Thc^real roots con¬ 
sist not of the woody parts which give mere mechanical 
support, but of tender fibrils which proceed from these. 
Tliesc fibrils are composed of eidlular tissue permeable to 
fluids, and, as will i)e seen pr^jsently, they are the chief means 
by which the plant collects its food. 

The leaf, which is anatomically but a flattened expan¬ 
sion of the branch, and which retains an organic connection 
with the brancli, consists of a mass of loosely packed cells' 
confined bctwecJi two cellular inenibj-ancs (which form* the 
skin on its upper and lower surfacc.s) and penetrated by 

spreading bundles of fibres and vessels-the so-called “ veins” ■ 

-derived from the branch. These loosely packed cells, 

SIS well as the vessels of the leaf, are freely permeable by fluids. 
The root, stem, and leaves of which thetahtn^e is a rough ac¬ 
count, form the organs of a plant’s digestion and assimilation, 
and therefore of its growth. The materials of its food imist 
now be considered, and also the mode in w^hmh these materials* 
are taken up ajid digested. 

Plants cannot take in solid food. Whatever they absorb ■ 
miist be offered to them, either as a fluid or as a gafe. Tlie 
gaseous food of plants, in as far as it is absoidjed in the stale 
of gas, may be omitted from particular consideration at. 
present. It is in |.hc form fluid that the great bulk, of 
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their food is taken, up. This fluid consists of the natural 
moisture of the soil, and of the various ssvlts of the earth 
and of manures which that moisture may hold in solution, 
and is absorbed by the delicate root-fibrils which radiate in 
all directions in search of it. Collected from the soil by the 
fibrils, this undigested fluid is conducted to the stem where, 
avoiding the hard heart-wood, it passes into the part described 
above as the yonng or sap-wood layer, and, transmitted from 
cell to cell, passes upwards through the main stem along 
this layer, enters the corresponding layer in the branches, 
and finally reaches the flattened expansions of these 
which we call^ leaves. This ascending undigested fluid is 
known as the crude sup. Having reacheil the leaves, 
and there becoming cxjiosed to the influences of light 
and heat, this sap parts witli a large amount of water 
by evaporation, and undergoes, certain chemical changes. 
Thus altered in character (and as it were diyested) by the 
processes to which it has been subinitted in the leaves, &c., 
the sap is now-no longer crude, but has passed into the 
condition in which it can be directly assimilated as nourish¬ 
ment by the cells of the plant. Up to this point the sap 
had been transmitted upwards in ohetlience to certain phy¬ 
sical laws, and during the upward passage, probably no 
nutritive function bad been fulfilled by it. Before parting 
with the fluid which they have thus elaborated, the leaves 
retain as much of itasi.they reejuire for their own nourish¬ 
ment and growth, and the remainder tlmy return to the 
branches and stem, mainly* through tlie vascular tissues of the 
tuner bark, i. e., thb ring immediately outside the cambium. 
Passing downwards through these vessels as its main 
channel, the elaborated sap is distributed io all the grow¬ 
ing parts of the branches, stem, and roots,^ and in fact affords 

* Tlie growth of the young wood takra place at its cirunin'Kirence 
and the growing layer is /mown to iiotanuits as thu cambium. This layer is 
also chai^d with descending saj). ) 
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to these, as to the leaves, the materials of» their noiirishment 
and growth. It is thus clear that the loaves are organs of 
very great importance in the ecemomy of a plant’s life, and 
indeed in the mutual interaction of these and of the roots, its 
life may be said to consist. The truth of this is well illus¬ 
trated in the structrire of the seed, which, in the class of 
plants to which tea belongs, contains the rudiments of two 
leaves and of a root, with sometimes a little store of nourish¬ 
ment in addition. The* parent plant supplies these to its 
ollspring to enable it to start in life, and the very first thing 
that offspring does, when, in the act of germination, it begins 
life on its own account, is to send the two embryonic leaves 
upwards, &nd the embryonic root downwaixls, and so begin 
the mutual process above-mentioned, and thus become a living 
thing. 

The evaporation which takes place in the leaves, con¬ 
sequent on the exposure to the air of the crude sap in them, 
is a potent cause* of the ascent of that sap in the stem, 
and of its collection by the roots. As long as the leaves 
remain green and healthy and continue exposed to air and 
light, so long will the roots go on ecrllecting from the soil, 
fluid which the young wood of the stem will transmit up¬ 
wards in a steady stream. The vigour of the one process 
is accurately proportioned to that of the other. The roots 
will not long collect, neither will the young wood of the stem 
transmit, fluid for which there is no dem&nd in leaves above. 
If from any cause the demand made by the leaves should be 
suddenly reduced, (as it would be by the rem^oval of brandies 
in pruning), the supply of sap which had been collected 
to meet the previous demand would thus become excessive, 

• An excellent idi-a of tlie influenee tlmt i* exerted on the ascent 
of the sap in the stem by its evaporation in the U-aves is obtained from the 
results of I)r. H;Ue’s experiments. He fonnd, for instance, that the evaporation, 
from a cabbage of mediuni size amounted', during twelvb hours of a summer 
day in Uritaiu, to uiueteen pnuees. 
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and the excess wonld Iw got rid of eithei- by the discharge 
known to gardeners as “ bleeding/’ or, by the plant making 
an effort to utilize it by rapidly putting forth now shoots 
and branches. Suppose for instance, that a tree in fnll health 
and vigour be cut down close to the groraid ; either of two 
things may happen, the sap in course of collection by the 
roots will either simply run to waste on the surface of the 
cut stem, or a growth of young shoots will spring ni> round 
the margin of the stump, or frond the underground stem. 
Shoots originating in this way are known in Foi'cstry as 
coppice, and the vigour and rapidity of growth shown by 
many of them, though often surprising, is easily explained 
when we consider that they are nourished by a root-system 
calculated for the leaf-system of a tree. If shoots arising 
in this way be persistently cut down as fast as they appear, 
and the root-system be thus deprived of all demand for its 
collections and as it were of all object in life, it will soon 
decay and die. It is needless to say that, on the other hand, 
the growth arid vigour of the leaves arc modified by circum¬ 
stances affecting tlie roots, and that any injury to the latter 
socm tells upon the forlner. 

Let us now consider for a little what the systematic 
plucking” of the tea plant re.dly amounls to, and what it 
is that the planter demands of the bushes hr his gardeit. 
In tire operation of “ plucking,” the plant is regularly de¬ 
prived, during the sedson of active vegetative activity each 
year, of its young expanding leaves, and of the growing 
extremities of. its^ branches. In other words, it is systemati¬ 
cally deprived of the parts that are at once the organs of its 
digestion and the instruments of its growth, as fast as it 
provides itself with them. Were the deprivation complete, 
the plant wonld simply die. But, even in the most over- 
plucked plantations, it is only partial. Not only however 
does the planter <<hHS continuously deprive the plant to a se¬ 
rious extent of the very orgalas of its lifts and growth, but he 
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dcmanils that it sl)all continue for a series of years to he sub¬ 
mitted to this j)Vo(.‘ess, and still to continue healthy and vig¬ 
orous, or as he phrases it, to give good “ flushes/’ Observe, 
too, the kind of leaves that the planter chooses to pluck. They 
are not old mature leaves, whose vital functions arc sluggish¬ 
ly performed, and whose best days have piist. I’he Tea plant 
being an evergreen, a large proportion of such might be 
removed without injury. It is not these, however, that ai'o 
taken; but the young and growing, in which sap circulation 
is rapid and free, in which the vital processes are carried on 
with vigour, and to which the young branches bearing them, 
and indeed the whole idant, look chiefly for the matenals of 
life. Where, as in the North-West Provinces of India, the 
planter has asked the ])lant to yield up these for a succession 
of years, while he on his j)art has given but small help in 
the way of manure and tilhjge, and denied even the cheap 
aid of the pniuing-knifc, it is not to be wondered at that 
tea planting has ))roved unsuccessful. 

Inasmuch as the plant is a perennial one from which 
are annually gathei’od the majority of its growing leaves, 
the tea crop diflers from every other with which we arc fami¬ 
liar, except perhaps mulberry, which, as food for silk-worms, 
is also grown for its leaves. Most gai-deu vegetable crops of 
which the leaves are the parts gathered, are the produce of 
plants which are expected only to yield a return to the grow¬ 
er once in their lives, (c. g., Cabbage); or a'retum for a short 
season, (e. g.^ lirussers Sprouts), and then to die. They 
therefore ])resout no ])arallel case to that of tea.^ The returns 
desidei*ated in oliher perennial cultivations than tea, are usual¬ 
ly flowers or fruit, (or what is the same thing—seed), but ne¬ 
ver young leaves. Now the bearing of flowers and fruit is the 
natural consummation of a plant’s life, and the removal of 
these afiter they have been produced does no harm to the 
producing plant as an iiiilividuai, (on the contrary often bene- 
lits it), although the ^t aflects i(ts possible posterity. It is 
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true tliat, in order to force it to l>ear unnatural quantities 
of flowers and fruit, or flowere and fruit possessing unnatural 
qualities, tlie horticnlturalist often exposes a plant to treat¬ 
ment which is injurious to it as an indieidml, and which leads 
to premature old age j at the same time it is treatment, which 
as regards flowcre or fruit, is the most advantageous. In con¬ 
trast to this is the action of the tea grower who, by the very 
collection of this crop, necessarily exposes his plants to treat¬ 
ment which, as regards a continuation of that crop, is 
disadvantageous. » 

■ In the cultivation of almost all kinds of fruit trees, the 
operation of pruning holds a prominent place. The problems 
respectively presented to the European grower of fruit and 
flowers, and to the Indian cultivator of tea being different, 
it is only reasonable to expect that different methods of prac¬ 
tising that operation would he advisable. The general prac¬ 
tice of pninjng as carried on by European gartleners, is how¬ 
ever founded, for the most part, upon a knowledge of the prin¬ 
ciples of vegetable physiology, and it is therefore also reason¬ 
able to suppose that Indian tea growers might have learnt a 
gobd deal, on the general subject of pruning from Eum|)eaii 
writers on gardening, even although not venturing to put 
their plantations under the chaige of practical European 
gardeners with full powers to do as they might deem b^t. 
Until within a year or two ago, however, the only kind of 
pruning attempfed *kn the tea gardens of the North-West 
Provinces was the removal of wood actually dead, and the 
application qp rare occasions of a hedge clipping-scissors, 
which delicate implement used to be entrusted to a native 
gardener (malee) w'ith orders to reduce by its means certain 
bushes to a particular height, a stick of the ireqaired length 
being given to him as a measure. Indiscriminating treat¬ 
ment like thi»is the kind of pruning to which a few •.gardens 
in these provinces used now and then to lie submitted. Ra¬ 
tional pitoniag involves coufiderution a^d selection j wd each 
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bush dught to be ta-eated according to^its own indiridnal 
condition^ and wot in accordance with a' rule of thnmb laid 
down for an entire held or garden. It is only certain steins 
and branches to which, as a rule, the knife can be applied with 
advantage, and these for the most part are the ones that 
afibrd the most marked examples of the natliral effects of 
“ plucking.” Now if we think of the matter for a little, the 
process of “plucking” will be seen to be really of the nature 
of pruning, and to recommend pruning as a cure for the evils 
of plucking, may therefore appear paradoxical. To explain 
the seeming paradox, let us consider briefly the appear*^ 
ances presented by a young shoot of tea before it has been 
deprivetl by the plucker of its tip with the three or four leaves 
or leaf-buds born thereon. Such a shoot bears on its entire 
length, let us say, ten leaves, and at the point where each 
leaf springs from the stem (/. e., at the axil)* there lies a 
small bud. Each of these buds is capable of development 
into a lateral branchlet. In a branch bearing as we have 
supiwsed ten leaves, it is not probable that, were things left 
to their natural course, each of the ten axillary buds would be-^ 
come developed into a lateral branchlet. When however the 
growing point of the shoot is removed, these axillary buds are 
stimulated by the ascending sap, and most of them expand into 
lateral branchlets, and these being in turn topped by the 
plucker their axillary buds arc stimulated, though in a less 
degree, into expansion into branchlets,* and so on. Tlie 
vigour with which lateral branchlets follow on “plucking” 
or topping the leaders, diminishes regularly with each repeti¬ 
tion of the process, until after a few years’of such treatment 
a period of nearly complete stagnation m reached, and the 
original ten-leafed shoot with which we started presents the 
appearance of a tough greyish-barked and often gnarled stem^ 
bearing at its top a dense collection of small wiry twigs, which 


* Perived from the word axUAa, tiio arm>pit. 
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carry a quantity of small thin tou^h leaves totally unfitted 
for manufiicture into good tea. These twigs ^moreover are of 
such low vitality that when topped they hardly respdnd by 
tlirowing out fresh lateral shoots or " flushes.'^ This is the 
kind of stem of which the clumps of unpruned tea already 
described consist. The reason of the smallness and non¬ 
activity of the leaves upon these brush-like masses, is simply 
that they have increased in number out of proportion to their 
means of nourishment. The stem,, through the sap-wood 
layer of which their nourishment is transmitted, has not in¬ 
creased proportionally drith the number of the leaves which 
have been forced into existence by the operation of plucking; 
and it is a physical impossibility that, through the layer of 
sap-wood in the stem, there can be transmitted enough sap 
to support many young leaves, in addition to the old ones 
with which its top is crowded. Were such a stem left to 
itself, and all plucking suspended for a time, it is probable 
that in some cases an ecjuilibrium would be establi.shcd be¬ 
tween the leaves and sap-wood, and that the latter would 
again bepome extensive enough for the transmission of sap 
sufficient to support a natural succession of young leaves, or 
in other words, to “ yield flushes.^’ But the process of reco¬ 
very would involve time, which to the tea planter means 
money. A quicker way therefore of obtaining leaf must be 
tried, and this is found in pruning off the profitless wiry 
spray with which the,stem is crowned, so that the sap trans¬ 
mitted upwards may cease to be dissipated away in the sup- 
porlj of leaves which can never be made into tea, but which 
98 long as they remain on the plant must have their needful 
supply of sap; and further, that the sap may be directed into 
the new shoots which the plant may be ex{»ected to throw 
out after the pruning. It is thus that pruning becomes 
•the Uecessary sequence of plucking, if healthy young leayes fit 
for tea-making are wught to be continuously produced. The 
end in view should never be lost ,^ight of when using the knifes 
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■for the mere meaningless mutilation of a plant by ita 'appli* 
cation is quite tk likely to be hurtful as not. 

It is extremely ditBcult to get native workmen to under* 
stand the kind of stems and branches they are to remove, 
and it will require much ingenuity and care and incessant 
watchfulness on the part of a manager to keep them from 
doing harm. As is the case with many other matters, it is 
infinitely easier to prane badly than to prune well; but there 
are few operations where the difference in results between 
bad and good work is more striking. In order to prune 
really well, each clump ought (as has already been said) to 
be treated on its own merits; but as it is pretty nearly hope¬ 
less to think of getting native workmen who are capable 
of doing this, it would bo necessary for the manager, (after 
having clearly defined to himself what it is that he wants to 
effect, and the best way of dpiug it), to give his pruners a 
general idea of the kind of measures suitable for each patch 
of tea in the ganleu as they come to go over it, illustrating 
to them practically what kind of stems and branches should 
be cut quite away, what kind should be merely trimmed, 
and what left entirely untouched. . 

It might be safely impressed on tea pruners as a funda¬ 
mental maxim, that old wood is to he cut away within a few 
inches from the root, for it will generally be found that such 
wood bears no leaves of which good tea can be made, but 
merely the small thin sluggish sort that are carried by the 
btoom-like masses of spray alrearly described. As a rule 
then, the best thing that can be done with hard old stems is 
to cut them off low down, in the hope that fresh new shoots- 
may as a result spring from the root, or from the collar as 
gardeners phrase it. By the removal of these, not only are 
a quantity of useless leaves prevented from preying on the 
sap, bat light and air are secured for the young shoots that 
will spring up. In old unpruned plantations, or on such as 
have been overplucked, the proportion of such bi-oom-beariag 
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old stalls is very gr^at. Clamps formed of them are often vety 
handsome and healthy looking, and thus are <very deceptivor 
If a large elomp be entirely composed of such brooms, it is 
a question whether a cei'tain number of them should not be 
spared until a succeeding year, to carry on as it were the 
life-work of the plants, and not to trust entirely to the new 
start in life which a clean sweep of all would necessarily in¬ 
volve. When we consider the influence that leaves have in 
promoting the eollection and transmission upwards of the 
crude sap, it does appear more rational to leave a certain 
number of these old stems for one season, so that by their 
means sap may be attracted and elaborated fur the benefit of the 
young root-shoots which maybe expected to appear as the suc¬ 
cessors of the stems that may be removed. Stems thus spared 
ought however to be cut away in the next year, by which 
time the young shoots will have acquired some size, and will 
carry a number of leaves. If the mode be adopted of at once 
cutting down io the root the entire clump, the pruner of 
course accepts the chance of the roots sending up no young 
shoots at ail, and therefore dying, a result which for reasons 
above explained is quit$ possible, and the possibility of which 
should always Ije borne in mind. 

In tea growing in unsuitable localities or in poor soil, 
and in tea which has been prematurely plucked, it is often 
the case that each stem in a clump represents a plant, (in 
other words that » phmt consists of but one stem), and to 
prune entirely away such a stem would therefore be to cut 
down or coppice an entire plant, which as we have just seen 
.is to run the risk of killing it. A wise precaution in 
dealing with such weakly clumps would be, fint to deop-hoe 
and manure the soil round them, so as to get them into a 
little better heart, then to prune gently, and finally to cut 
down by the root during the succeeding cold weather.- It is 
of eotirse a question whether it would not be cheaper in 
deding with such unhealthy tea to run all risks, and to 
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eut it down to the ground at once. , . * 

The old haill steins of which we have been treating, may- • 
easily be recognised by the appearance of their bark, which, 
often gnarled lichen-grown and warty, is always grey in colour. 
Younger steins, on the other band, are of a brownish colonr,' 
and often marked with dark lines. If a clump is vWy thick and 
close, and the young stems arc twiggy alwve and yield small 
leaves, some of them may be cut away by the root, but the, 
majority of young stems should, as a rule, merely be trimmed 
a little by being relieved of their most wiry twigs. 

Ill many clumps, there will bo found springing straight 
from the root, a few long lanky shoots, which bear their 
leaves far apart and do not branch. These have probably 
been unnaturally drawn up ” owing to want of air and 
light. They arc never likely to be of much use, and, if in 
the way, should be removed. , 

Young and vigorous stems ought not to be touched 
with the knife. 

It is not necessary to go into details with regard to the 
treatment of younger clumps of tea which have not been 
over plucked, and which therefore do mot abound in broom- 
bearing stems. ^ • 

Tlie general principles already insisted upon should be 
carried out, and after the pruner has finished with it, each 
clump ought to consist of young hsalthy stems with fresh 
looking bark which do not branch »torf much, nor end 
in the wiry spray so often alluded to. The height and cir¬ 
cumference of clumps will depend on their age^ and on site 
•Jind soil. Each clump should be. open and sparse enough * 
to admit air and light to its centre, and no particular form 
should be insisted on as a pattern to which all are to be made 
to conform. Each should on the contrary be of the form most 
snitabletto its condition and requirements. Experience alone' 
will teach the comparative severity or lightness of pruning . 
which will be most advantageousito the different varieties ^ 
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the plants and in different soils and situations. Generally,, 
pruning should be done when the sap is down and the plant 
is at rest, which with the tea plant is the case in the cold 
weather. The rains having ceased, and the ground during 
the early part of the cold weather having been deeply hoed 
and manured, whatever pruning is contemplated ought to be 
b^pin at once, and finished with'all convenient speed, so that 
the plants may have time to recover themselves befmre the 
sap begins to rise and the flushes to .appear. 

The frequency with which this operation is to be repeat¬ 
ed must be determined by the condition of the plants, but 
probably a light pruning would be advantageous every year, 
if it could be managed. 

Pruning such as has been reemnmended cannot be prac¬ 
tised successrully on one set of bushes for ever. A time must 
arrive when they will cease to respond to the calls upon them, 
and to b^n to yield but poor and small leaf, and little of it. 
Entire exhaustion will eventually follow, but we have yet to 
Jeam how l(Hig under such a ^stem they will contanne to 
yield ^ojilably. With generous treatment they may, proba¬ 
bly do so until they are IS or 20 years of age, or even older ; 
but the wise planter will provide for the future by laying 
down year by year new patches of bushes to succeed the old. 

It has not been the object of this paper to treat of other 
matters connected with tea cultivation. 1 would merely 
say in conclusion, Xhat to ensure success, pruning must go 
band in hand with deep hoeing, careful weeding, and manur¬ 
ing. If these, the essentials of all gardening and farming be 
attended to, and ‘intelligent efforts be made to' get good s^ 
for the future by rigidly seleeting the best bushes as seed- 
bearers; if a ^tem of closer planting thasn now prevails be 
adopted ; if raticmal plucking be practised; and increased owe 
bn taken in the manufacture for the market; there .is evmy 
reason to. believe,that tea growing in the North-West Provinces 
Sp I|idia may yet become) a great and successful enterprise 
Ma»ch, 1871. 
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• 

It may be fairly conceded that our public and private 
gardens are in a very bactward state; there are exceptions, 
but as they do not prove the rule we may be pardoned for 
taking a general view, especially as the object of these notes 
is to promote their improvement. 

Looking around on all sides, wo cannot shut our eyes to 
the fact that they haye not kept pace with the times, neither 
liave they met the requirements of the land we live in. In 
many stations there arc rooms for assembly, and subjects for 
discussion take a wide range, sanitation, road, schools, muni¬ 
cipal works, imperial works, and we might add topics “ ad 
infinitum,” but we never hear a subject proposed, tending 
to the improvement of our gardens or the education of our 
gardeners. Wo find men providing, with a keen discriminar 
tion, wines for their table, searching the recesses of cellars, and 
content to pay any demand for a high class article; we hear 
the highest encomiums upon the wine, we see the overgrown 
turkey and the wJMfer-grown potato, we see the contents of 
several late hermetically sealed tins, bqji we never hear the 
question asked, how is it that our vegetables are the least 
enjoyable portion of the meal I To say that India cannot sup- 
jgly us with good condiments, is a fiction; but’ to say India 
wiU not, is a truth alas too true! 

We will touch gently upon the subject of gardens, as 
iwe hold.an opinion that they have no deep root in the affec¬ 
tions oj^ the inultitu(fe; they are like young vines, they want 
fdl the attention and support we,can give them. Let us visit 
Ahegarden of our neighbour, wj|tlino view to. criticism but 
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for ioformaUon; walk round his many beds and see mnch 
to adfflirej we know him to be a pains-taking man, every 
thing is in order, the visit has given os pleasure, and we tell 
him so. He replies by praising his nudee and attributes the 
success to strict attention to orders, and having gained the ad-^ 
miration of his friends with something to shew foir his labor, he 
rests satisfied that notliing furtheir is necessary. But we think 
that v^eh he has thus gathered his fruits, he has another duty 
to perform; he has to explain the cause of his success, but this 
is left undone, he takes no pmns to instill into tbe gardener’s 
mind why he has succeeded, so that ike gardener can never 
reveal his experience and too often tiiinks when he can, that 
it is his master’s secret, so he in his turn rests contented be- 
hevingtfaat the garden is for his master, its produce for his 
table or that of his frimids. Thus some of the finest garden 
productions, sufficient to exite admiration and wonder, and 
thdr lesson-teaching mission, and what might have done 
good to many,' is lost beyond recalling; and science, who has 
proved her principles, lapses into oblivion until again called 
forth “by* experience. 

From private gardens India has received some of its 
grandest additions to agri and horticulture; taste brilliant 
and choice has guided the amatcur^s selection, and the 
result has been additions to health; comfort, and science; 
^ but as a rule these gardens are too exclusive ; the seasons 
come> Ike seasons* go, seed succeed seed, and like 1>egeteth 
like, and there is no general good; for all that is done 
is* contained in a ring-fence, of which the outsiders knew 
nothing. This style of gardening in a country well stocky 
and replete might be tolerated, but this selfish view is one 
cause of our present indifferent gardeners; we most abolish 
this ring-fence and let our friends and foes, if you will, see 
what the earth can bring forth by the laW of man. . 

^ -Ijet us now^ speak of public gardens and see how tkeir 
present system ^ working is fioxnpatible with tkc advancement 
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of horticulture. We may divide this 8u}>jeci into botanical 
gardens, gardens partly supported by government, ^d those 
entirely dependant upon their produce for support. Our botani* 
cal gardens, imder the direct control of government, are models 
in themselves, as far as the purpose for which they were intoad- 
ed is concerned, as living museums of instruetion; bnt .we 
very much doubt if the ohtlay expended upon them bears a 
high fractional comparison with the good they are supposed to 
do. To makd these gardens tasteful to our native stud^ts, 
we must establish a botanical class at all our great Indian 
colleges, and when students have learnt the theory, let them 
as a part of their course visit these gardens for practical 
study. But are we not treading upon financial soU in expect¬ 
ing government to furnish the outlay, especially when we see 
men like Hutton and Fogson ready to publish practical know¬ 
ledge gained in the country for the* benefit of government, 
and the population, quietly shelved with " governinmt declines 
at present,'’ or in its munificence is willing to pay for 6 or 6 
copies. We can fancy the utility of 5 or 6 copies 1«r the whole 
of the government gardens of British India, and wc dhi riso 
imagine the disgust of scientific men at so indignant a l^cp- 
tion of valued time and labor condensed into pages of valustble 
information; the whole to be lost to the world for the sake of Bie 
“comptant.” , 

Let us pass by these gardens to gardens partly suppeiftd 
by government, not of a botanical nature: these may now 
engage our attention. We decline to enter into any contro¬ 
versy whether the sum allowed is sufiicient or insufficienttfor 
jny practical’good; we simply take then! as we find them- 
usually. The garden is under a Secretary or President chosen 
for his social position, and frequently because no one else will 
give the time and labor necessary for the general wclfarp of 
the giirdcn with special reference to its paying capabiUt^es. 
About the last question asked is, has the proposed President or 
Secretary any* genejal knowledge of gardening? Is he as- 
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Quunted with tibe spil he is about to tahe under his protcetion ? 
Has he aoy horUcaltural taste ? Were these aad similar ques¬ 
tions to be asked, and the election to depend upon the answers, 
the gardens would be no losers. 

How often have we seen seed of the finest kind imported 
by men who have made the climate of India their long study, 
so that seed and climate should Work together in unison, ut¬ 
terly destroyed by men ignorant of all that relates to its cul¬ 
tivation. As well might.the sower.expect ''to gather figs 
from thistles,” as to try and make a season for his seeds, in 
place of suiting his seeds to their season. Let it not be under¬ 
stood that general incapability is supposed to exist to such a 
normal extent, that li^t and darkness are balanced; this 
would be unjust. Descending from great to small with an 
abrupt step we alight upon the working gardener; he is gener¬ 
ally from the home country, not imported for the important 
duty he undertakes, but remiited from Recruits, a class little 
given to horticulture; we will admit he may have served bis 
full period of service or bought his discharge, if the former he 
wants recent experience for his labor, if the latter, and worth 
having, he may be an acquisition. 

The soTuce &om whence the head gardener is obtained 
is namedmerely to shew how far from the fountmn head it 
is possible to go fiw labor, before the expense is thought 
worth incurring for obtaining a good practical man from one 
tiie many large nur^ries in England. We thus see that our 
public gardens above noted must to some great degree depend 
upon the uneducated malee for their existence, and so long as 
•he can give subscribers ydue for their subscriptions, idl gora 
wdl>bat where is the improvement for the Government outlay, 
and how does it extend beyond the limits of the garden 
walls? . . 

‘^Thereis'anoriier class of gardens to notice, the self-sup* 
porrii^; they are well worth a visit and extremely interesting, 
M-they are worlmd to suit the /sonununity around them, black 
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or white; there is a bosiness look in each devoted to busi¬ 
ness ; in the water courses may be seen a few native flowers for 
garlands; roses here and there, with a hubble-bubble stowed 
away in a private spot known only to the initiated. In the 
strict growing season supplies of a kind are abuiidant, .and the 
garden is equal to the demand, as certain portions are culti¬ 
vated to be ready for consumption monthly, consequently 
there is a silvery stream running into the exchequer advantage¬ 
ous to the owner. We find this has been going on from time 
immemorial, little or no innovation is sanctioned; new seed has, 
by dint of favor been introduced and made over to the malees 
trinity,-—black earth, water and kismutt carefully cherished in 
a remote corner where the foliage is the thickest and darkest: 
death comes to the rescue, which is a suflicient answer that the 
soil and climate are unsuitable. This kind of money-culture, for 
we find it hard to give it a better name, is what we daily see 
in our several stations, and how few arc there among us who 
will try to elevate and improve them. The common saying " tis 
not my business” is soon the common thought, and the com¬ 
mon thought leads to indiflerence. Thus society is content 
to receive small under-grown ill tasted^ supplies, because igno¬ 
rance is allowed to reign. 

Having seen the short-comings of the gardens of In¬ 
dia, also the little encouragement to be expected from Govern^ 
ment and from the multitude in general, it is clear that it be¬ 
hoves those interested in their general welfere to take steps 
necessary for their advancement; therefore to those entrusted 
with the management of public gardens we would say, if it is 
^ssible, by all means import European supervisors; let the eye* 
no longer see choice exotics, able to live, and glory in their trans¬ 
portation, fade and pass away, because all concerning them is 
unknown; do justice to the garden, and see if theoretical, prac¬ 
tical, gnd linguistical talent will not raise its standard,~for 
one thing is certain it <annot lower it;—1ft it be known wide 
and far that natives may comf and learn from experience, 
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an they have little fjiith ini^eory; and they ^1 hot be back> 
ward in throwing bread upon the waters^ to reap the fmit there¬ 
of for their own benefiV aad those of their fellow countrymen. 

Again, institute station societies, bold meetings and 
exhibitions, iKiword merit, let the most successful producer 
know that his talent is appreciated, and warmly applaud 
those who have made honorable attempts; then and not till 
then may we expect our gardens to be what they ought to 
be,—Grand Exhibitions of reproductions. It is written be¬ 
hold I have given you every herb bearing seed which is upon 
the face of all the earth, and every tree, in the which is the 
fruit of a tree yielding seed, to you it shall be for meat.” 


Beport on tie germination of the TegetalU Seeds imported hg 
He Socielg in 1871; bg Jouii Scott, Esq., Curator of the 
Bogal Botanical Gardei^, 

With reference to the vegetable seeds which you sent 
me for trial, I have pleasure in submitting a tabular state¬ 
ment of the results, these summarised show that of the 65 
kinds supplied by Messrs. Barr and Sugden the germination 
is 17 at 15 per cent., 18 at 41’7, io at 67'5, and 20 at 91* 
Those from D. Landreth and Sons comprising 41 sorts, afford 
5 at IS per cent., 9 at 42‘7, 11 at OS’lO and 16 at 96*12. 
The results are thu$ I think very satisfactory, and this the more 
especially, in taking into consideration the late extreme hu¬ 
midity of the atmosphere: such conditions being much less 
'^vorable to the "germination of seeds from temperate clhu- 
^on'the dry though higher temperature of the hot 
sehsmi, 

Ime, 1871. 
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A simple ami svecessful mode of propagating Plants; hy 
Colonel C. S. Eyoer, 

« 

I note that in the list of cuttings available at the Botani¬ 
cal Gardens, ])nhHshed in the .TourniU, it is mentioned that 
the Bongainvilleas among othere will only strike in sand 
beds under glass.’ 

. I found the following plan perfectly successful at this 
station. 

In the earlier part, and ahont the middle of the rains, 
I got small baskets, the same as the coolies use for carrying 
earth, filled them with good earth from the gaiden, and placed 
them in the verandah on empty flower pots or on throe bricks 
each. I then p(ic the cuttings in about two inches apart, not 
using the very young ends of the shoots. Tliey were water¬ 
ed twice every day and, as a rule, every one succeeded. I 
found that the baskets succeeded with cuttings of all kinds 
especially heliotrope,. verbena and lobelia; geraniums never 
failed, and I havfe no doubt that the plan would succeed with 
many plants which have been difficult to raise from cuttings. 

I believe that the success is due to the perfection of the 
drainage and the free admission of air to the soil. 


The Gaedenke’s Note Book, No. 15. 

Note on the culture of the Strawlerry at Morar; hj Major 
T. M. SUELIJBY. 

I 

» You ask .me for a note upon my success in strawberry 
growing, and I l^ve much pleasure in giving it. I had been 
duly warned and cautioned by residents, that t should not sue- 
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ceed, as so many had failed, one gentleman telling me lie had 
tried five thousand plants, and had succeeded in saving three 
in/ower joofo, rather as curiosities he looked .upon them than 
as plants able to produce so agreeable a fruit. Setting aside 
the caution, I obtained plants from the Hills at their season 
of rest, consequently had no difficulty in bringing them to 
Morar. I planted them on ridges five inches high, using no 
manure of any kind on account of the while ants, and watered 
freely every third day. The plants were placed nine inches 
apart, flourished and fmited well, giving out an abundance 
of suckers, in April. About the middle of May the hot winds 
and white ants were the means of several fine plants dying. 
To remedy the first evil I covered them with jhamps, and for 
the latter evil I watered freely daily. These two precautions 
had the desired cffix-t, and my plants are now in robust condi¬ 
tion. I piurpose taking the plants up, as the rains have com¬ 
menced, and packing them tightly in half tubs under shelter 
in an eastern aspect, to prevent the rains rotting* them off: this 
step I was advised to take by Mr. Doddridge of the Agra 
ganlens, who has learnt the lesson by actual experience, and 
I have no doubt of its wisdom. I would recommend growers 
to avoid the Hautbois as it usually proves sterile in the plains 
running to leaves. To those who have faith in manure for 
the Fragraria vesca, by all means let it be liquid, and to 
make certain of strong young plants, nip off the runners 
when they exceed three j at the time thp pkints are about to 
put out mnners, fill up the trenches with light sandy soil mix¬ 
ed with a little, leaf mould. This enables the young plants 
to strike quickly, giving no encouragement to white ants to 
pay a visit: and lastly water freely, and plant out about the 
20th October on ridges. 



Notet on a fiotoemg plant of Vanda Batmanni, on flowering 
^ecimens of Armdina bambmafolia, and bn Bendrobiim 
Anderoonii; by John Scott, Esq. 

Vanda Batemanni has now flowered with us for the first 
time, and I hare much pleasure in sending you the larg^ and 
handsome specimen for exhibition at your next monthly 
Meeting, on the 13th July. You will observe bow distinct 
it. is from any of .the other species with which we have any 
^uaintance ; and from its rarity here, it may be well to 
put on record th,e following description of the specimen:—^It 
is a stout erect plant, 42 inches high, giving off from its base 
several elongated and very thick aerial roots: the leaves regu* 
larly two—ranked in 6 pairs; somewhat curving sword* 
shaped and keeled, obliquely emarginate and obtuse, of a 
firm, thick and leathery texure, and from 12-20 inches in 
length by li^in width. Thh flowers are borne on a stout, 
elongated and erect, axilliary raceme—38 inches high and 
bearing 18 flowers : the fully expanded flowers are about 24 
inches across; sepals somewhat wedge-shaped, obtuse of a 
firm leathery texture; bright yellow, and freely spotted with 
pale crimson in the front, while the back is of a clear pur¬ 
plish violet colour; the lip somewhat scimitar-shaped with 
a hooked and acute apex, of a similar but deeper colours than 
the back of the sepals; the base saccate and auricled with 
a white and violet, tilled heel. The flowers are very L^ing; 
the lower ones on the raceme having been already expand¬ 
ed^ about a month and ^ half,.The simplified 

structure of th6 lo>’.vermost flower on the raceme'is notewortl^: 
obKrvc tlmt the perianth consists of two whorls, each having 
a single pair of opposite segments; whereas in the normal 
state each is composed of three segments, and one of which, 
in the inner whorl, is the curiously-shaped lip. In the^ above 
abnormal state we find that the two lateral sepals of the 
outer cirde w unAed to each other througUont their whole 
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leogthj and are opposite to the upper or,anterior sepals; ia 
the iimer circle *the lateral petals are opposite and the odd one 
or lip is entirely suppressed: the column is also much re¬ 
duced in size^ the pollinia nearly abortive, the caudicles and 
discs being however perfectly developed. 

The honour of discovering this splendid thing,”~writes 
the late Dr. Lindley,—" is ’due to M. Gb.udichaud, who met 
with it in the Moluccas; of introducing it to Britain, to Mr. 
Gumming, who sent it from the Philippines; of first flower¬ 
ing it, to Mr. Bateman, with whom it produced its magnifi¬ 
cent sceptre in the stove at Biddulph Grange in June and 
July 1846.” The Vanda Batemanni and several other equally 
rare Malayan and South American orchids were first success¬ 
fully introduced to our collections here in 1866, by Mr. 
Lynam, Superintendent of Police; but being indented for 
from a London ,nursery-man, the Vanda Batemanni (which 
is still a rare and costly plant, and then ordy to be had of 
a small size,) has not yet borne flowers. The specimen now 
exhibited was introduced by Mr. S. Jennings from Singa¬ 
pore, along with the Vanda Lowei in 1868, and contributed 
to the Botanic gardens, on that gentleman’s leaving for 
Allahabad. 

2 .—* Bendrolium Andersonii now. sp.j stems terete, 
suberect, slightly hairj’-, ultimately glabrous and of a pale 
yeliowish-green colour changing to ash-grey. The leaves 
two-ranked, oblong-ovate, obliquely rounded and apiculate at 
the apex, glalrons and of a bright glossy green. The flowers 
terminal in pairs; the bracts small ovate, cuspidate; the 
sepals ovate-lKnceolate, acuminate, 1| of‘an inch long by* 
& lines broad, the lateral ones somewhat falcate, prolonged at 
the base into a tapering obtuse and curved spur, about f of 
an inch long; petals ovate-acute broader than the sepals; 
both being of a pure white; the lip threa-lobed, lateral 


* NofWng in flower 1 gqjbmit a colored drawing. 
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lobes short entire apd rounded; the middle one oblong-ovate, 
with an acute and recurved apex; and wary and crenated 
margin somewhat shorter than the petals j the base saccate and 
veined; the veins towards the base of a clear reddish orange 
on a white ground; it flowers in June, the individual flowers 
retaining theib beauty for from two or three weeks. 

This beautiful and aromatic-scented species has a con¬ 
siderable resemblance in habit to the dwarfed and erect Khasia 
Hill form of B. formosam, from which, however, it has very 
different flowers. It is one of. several handsome species of 
orchids contributed to the Botanic gardens here by Dr. J. 
Anderson, from the Yunnan expedition in 1868, and it has 
now flowered for the first time. 

3 .—Antndina 6am6mtf/olia is not an uncommon orchid 
in Eastern Bengal, and abundant in many parts of the Khasia 
Hills and Assam, whence it extends along thp tropical vallies 
of the Himalayas to Sikkim and Nepal; .it is the Cymlidium 
bavtdusa/ulium of Koxburgh. I have been induced to exiiibit 
flowering specimens of it at this meeting of the Society by 
Messrs. Bartlett and Lynam, who inform me that it is very 
rare in Calcutta gardens, and that neither of them had pre¬ 
viously seen it in bloom. Thriving, as it does, well in Bengal, 
under out-door culture, and having large and beautiful flow¬ 
ers, I am certain that it will be more generally cultivated 
when better known. It is an evergreen terrestrial orchid, 
with an erect, shrubby, steni of from 3-8 or even more feet 
high—according to the less or more favourable cc^ditions under 
which it is found. The leaves are two-ranked, lanceolate- 
•acuminate, the* margins revolute, perfectly smooth and of a 
pale shining green, from 7-12 inches long by 6-9 lines broad. 
The flowers are borne on more or less elongatecit terminal 
racemes or large and spreading panicles; each flower being sub¬ 
tended by an aq,ute membrano coraceous'bract. The sepals 
are oblong-laceolate, with a callous apex, about 2 inches long 
by 5 lines braad; tiie petals are about twice th'e breadth of tho 
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sepals with an aenminated apex; and all.steined with a pale 
rosy-pink j the labellnm or lip embraces the column at the base 
and terminates in a broadly-oblong, oblique, refiexed two-lobed 
limb I three-crested alou{j the midrib and of a beautiful pur- 
ply-pink with crimson veins, the throat stained with violet 
and the apex of the crests yellowish white—ihches long by 
broad: the individual flowers last about six days; while 
the flowering season extends from February to about the end 
of the rains. . 

In the Botanic gaitlen here it Is grown very success¬ 
fully in an open compost of lumpy charcoal, koor, leaf- 
mould and sand; the gumlabs containing the plants being of 
large size are sunk in the borders amongst some brick-rubbish 
to secure a better drainage ; for though I have seen them 
in water-logged sites, in their native wilds, I have found that 
in culture (especially the younger plants) they are apt to suffer 
from the stagnation of water at their roots. '■In the cold sea¬ 
son they should be kept dry, until they begin to flower in 
February, when they may be watered at the roots ; at first 
sparingly, increasing as growth advances, until the rains set 
in, when the natural fall will fully suffice. It is one of the 
few of our terrestrial orchids which indifferently afftHjt the 
moister and shailiest parts of the forest, and dry, sunny and 
sandy banks, and thus thrives exceedingly under full exposure 
in our gardens. It may be readily increased by division of its 
roots, though one is naturally loath to disturb by such divi¬ 
sions, the symmetrically sprqfiding specimens, which they soon 
form, after being fairly established. * 


Tohhcco Cultivation^ bein^ a brief abstract of Dr. Forbks 
Watson’s Report on Tobacco, by P, Robinson, Esq.,— 
(CoMnmnicatei^by H. Rivett Caunac, Esq.) 

" The introduction of a system of cultivation and pre¬ 
paration of tofcacco possessing first-rate qualities, requires SQ 
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The eeed-hed. 


Sowing the seed. 


much care that only be sucoessfolly attempted by means 
of experimental farms.” —Da. FoaBES Watson. 

/Stipponnff the area of ground on which the experiment is 
about te be tried ie be an acre). —En¬ 
close with a wall (brick) about one 
foot and a half high a space five feet broad by twenty-five feet 
long. Dig out the soil enclosed to a depth of two feet, 
tepkcing the soil removed by two feet of strong stable 
manure. When this begins to ferment (to .steam), cover 
with six inches of prepared earth and sow the seeds. 

.To sow the seed more carefully, mix it mth white wood- 
ash, and scatter the whole equally 
over the surface of the prepared 
ground (the seed ought to fall about four to the square inch, 
but with so small a grain as tobacco, it is impossible to be 
exact), and cover with an inch of good mould. 

t 

After sowing, water the seed-bed with a fine-rosed wa¬ 
tering pot. The sowing bed should 
be provided with a reed-mat cover¬ 
ing, which after watering should be stretched across from 
wall to wall. This covering should be taken off (to allow the 
steam from the manure to escape and to admit fresh air) for 
hours every morning and every evening. 

Three days after the first sowing, the bed should be 
watered again. 

S. B .— water in the early mornings. 

In about a week the plauijjs should appear, and, when 
^ they seem to crowd, should be pricked 

. . *** ‘ out, leaving distances‘of one incjji 

each way round each plant, thus 


After-care for tbe seed. 


if, S.—spare,plants should be preserved for filling up 
^ gape rows when trausplaated. 



Tobacco Cnltimtion, 



When the plants have developed four or Eve leaves, any 
_ ^ ^ ’ one of which is an inch broad, they 

1may be transplanted. The seed-bed 
should be watered in order to make the pulling up of the 
plants easier, and when pulled up the plants should be re¬ 
moved quickly as possible to the site prepared for them. 

This site (supposed to be an acre in extent) should be 

. level ground and exposed j a fence 

The tobacco field. , ,, , , . . 

should be round it to protect it from 

jackals, &c. The soil should have been ploughed deep twice 

before the plants were put in, and afterwards harrowed and 

rolled carefully. 

It should have a fine light soil with a firm loamy sub¬ 
soil, manured with strong ammonia 

Tlie Mil. , . , „ 

manure at a ton per acre with a free 

distribution of vegetable remains. 

The site of the tobacco plantation slbhild be changed 

every two years, as tobacco is a most 
Tobacco on alternate crop. , 

exhaustive crop. 

N. B. —Sun-flower would alternate with it well. 


The plants should be planted in rows two feet apart, 

each plant two feet from the next, a 
The plant of the field. , . , ct c 

pathway being left for me coolies 

between (not every row but) every two rows. A broader 
pathway (five or six feet broad) should intersect the planta¬ 
tion at right angles, forming at the poinTt of intersection a 
convenient space for heaping the leaves. 

When the plants have been set out water w«U, 
(N. B .—the watering pots used ' 
Watering. should have very finely perforated 

roses) and if any plants die, fill up the gaps with spare plants 
from the seed-bed. ^ 

After a day or two hoeing should commence. The hand 


Soring. 


is the bestinstnunpnt, and the worlc^ 
men should be told to kill every htw . 
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After-care of the plants. 


^seot they see ex^pt ants^ and to heap th^ earth Carefully 
-round the stems. 

If the plant threatens to he very leafy, remove superflu¬ 
ous leaves, leaving^ about fifteen to 
. a plant. When the flower-buds are 

plainly noticeable, they must be picked off with great care. 

N. B .—For fancy smoking tobaccos, the flowers need not be 
.removed. 

There is after this very little necessary. The plants, 
however, should be most carefully 
examined once or twice a week, and 
every insect and weed removed. Water should be supplied 
freely at intervals of a week, and to prevent the earth losing 
its humidity too suddenly, straw might be spread over it if 
the heat of the sun is peculiarly great. 

The leaves are of three qualities—the lower, middle, and 

upper, and the first to ripen are the 
Picldiig the learcs. /m - • 

lower. (To ripen is really to as¬ 
sume a yellow tint and bend down towarils the ground). As 
soon as yellow leaves begin to appear among the lower leaves, 
they must be picked, In about eight days the middle yield 
will show signs of ripeness, and should be gathered, and in 
about eight days more the remainder may be gathered. It 
ean, however, be easily known that the leaves are ripe when 
they detach from the leaf-stalk with ease. They should be 
detached with thc'hand, the leaf being pulled upward. 

Care must be taken to have labour available to gather 
raeh harvest in at its own time, for over-ripeness, is fatal to 
proper curing. ‘ 

The only thing to be remembered in curing tobaepo is 

^ . , , that care must be taken hot to allow 

Canog the leaves. 

the tobacco to lose its moisture too 
suddenly, for .thereby it becomes brittle—or too slowly—for 
then it k in dai^ger of rotting. The rules on ihk.hei^, 
which hold good in Europq, are however useless ixtinduu 
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The curilng-liouses again may be of any sb^pe, provided only 
that ventilation is thorough, and that sun-light and damp ai^' 
equally avoided. 

Whwi the leaves have been picked, they are placed in, 
heaps (which must be turned at intervals) to wilt, that is to 
fade, wither. By being in a heap, tliey keep their moisture, 
and though quite dead, do not lose their flexibility. 

The leaves are then strung (on string or sticks) in the 
caring-house: after this they are exposed to the sun: they 
are then tied in bundles and heaped to induce fermentation. 
The details of the curing processes cannot be learnt from 
works on European tobacco cultivation, but may be acquired 
easily by the study of the temperatufe of this country during 
every hour of the day and every day of the year, and by a 
clear knowledge of what is required to be produced. Again,' 
the arrangement of the leaves in the curing-house so as td 
economise space, utilize ventilation, &c., &c.^ ‘gives scope for 
the ingenuity of each cultivator, and cannot be learnt by 
rules. 

One point, however, to remember is that the leaves 
must not stick together when strung. , 

When the leaves are dry without being brittle, dead and 

discoloui-cd, but still pliant, they are 
Sorting the leaves. ■, , , ■ i j j i. 

said to be cured and are ready lor 

sorting. 

The sorting of the leaves depend* of* course upon the 
local market for which the tobacco has been raised, but a 
safe rule is to keep for cigars all that can be kept for cigars 
aq.d to use the*remainder for tobacco. Snu'ff, which requiiw • 
the iinest leaves of all, would not in India repay the manu« 
faeture. For natives of this country, the tobacco must be 
strong; for the European market, it must bo aromatic: for 
any market, it must burn easily. It is evident, therefore, 
that very much depends upon the maqure used, ae the 
mattern drawn !rom the ground must materially determM 
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the strength and /wmbustibilify of the produce. A heavy 
soil, strong manorej and plenty of moisture produce a strong 

and rank tobacco : by ripening also 

shine, dry warmth, and a light soil 
give, on the Other hand, mild and aromatic tobaccos. It is 
from this evident that next to "the manure employed, the 
most important point is the quantity of the moisture, and 
if the manufacture is for the native market, this should be 
liberal. 

. Notes hy Mr. Bobinson .—The gpreat difficulty in caring 
tobacco is the disposal of midrib 
poTofTt!**’’' persists in either drying stiff 

or not drying at all. But why 
should it not be removed ? Not entirely, for then the leaf 
would be spilt into two, but only on the back of the leaf 
where the convex and greater part of the midrib projects. 
The operation,*^ though a deliciite one, would become easy to 
any child after a half hour’s practice. The operator would 
take a leaf in his left hand, holding it between his finger and 
thumb at the stalk end. About half an inch from the end 
(the stalk end), he would make an incision in the midrib 
with the thumb nail of the right hand and turn up an end. 
He would then take hold of this with the finger and thumb 
of the right hand, and with an equable force pull off the 
midrib downwards* towards tlie point of the leaf. As soon 
as it became very fine and there was a danger of the leaf 
being tom, he would nip the midrib off witli his finger and 
thumb. By this,' the concave or nearly flat 'surface of the 
midrib would be left on the upper side of the leaf, while on 

the back of the leaf the only sig^ 
of the midrib would be a narrow 
depression running down the centre 
of the leaf, where, the troublesome midrib had bera. The 
operators (who might easily be children) 'should be parti- 


The great rare necessary 
sot to hwidle the leaves. 
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cularly warned iu>t to handle the leaf or to ntake a rent in it. 

Indeed^ throughout all the operations of pricking out, 
plantmg, hoeing, thinning, sorting, stringing and midrib- 
scooping, every operator should he warned against touching 
the leaf except near the stalk end and against tearing it. 
Care might be guaranteed by grading the wages of the 
operators according to results. 

The sun-flower (EelianthusJ might be advantageously 

Thegun-flower. grown among the tobacco-ls<, for 

the shade it would give to the larger 
and coarser tobaccos required; for the admirable string¬ 
ing rods (if string itself is not used) which their stems 
supply; Srd, as they would (if their leaves were ploughed 
into the ground) give almost the exact vegetable mould 
which is required by tobacco. 


Notes on the Indian Bombyeidee, as at present known to ns, hy 
Captain Thomas Hutton, k. g. s.,c. m. z. s.. Correspond¬ 
ing Member of the Agricultural and Horticultural Society 
of India. 

Bombtcidj!. 

1. Bomhyx mart. —(Lin.)—^The ferg^ of the domes- 
tic^ated Chinese Bombyces, originally from China, about 
North Latitude 82° to 84°. Also in Japan. ,This has been 
cultivated in Europe, especially in France and Italy, as well' 
as in Syria, Egypt, Persia, Bokhara, Afghanistan, Cashmere; 
in one or two localities of the Northern Punjab near the hills, 
and thrives well at Mussoorie, everywhere feeding upon 
various species of mulberry and everywhere an- annual, only 
except at Mussoorie; where I can obtain tyo crops. Hus is 
the worm that lately failed in* France after centuries of doi- 
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raeeticatioa. It ooctirs mwkete in the tow^land' Gan^etie Pros 
vineea, but its name is assigned, in ignora'Uce, to all the 
under>mentioned species. “ Where ignorance is b)iss, 'tia 
folly to be wise,” and after all, " what’s in a name? a rose by 
My otiier name would smell as sweet! ” 

. , Tbis sp^ies has been introduced into Australia where 
it is said to thrive well, although Dr. Wallace of Colcheter 
has lately informed me that Australiau eggs do not hatch so 
kindly and regularly in England as English bred eggs; in¬ 
stead of coming forth in a swarm, they appear daily in small 
quantities only. This I attribute to the high temperature 
of Australia having acted injuriously upon the constitution 
which is debilitated. 

The best silk of all is produced by this species, and 
readily sells, with good reeling, at 25 shillings ])er lb. Mr. 
Cope sold some at that rate which he produced in the Punjab; 
and that reared' at Mussoorie fetched the same price. A 
splendid silk is produced by crossing this species upon the 
smaller monthly worm known in Bengal as the (Usee, but the 
crossing requires great attention, and the out-tum after all 
may not be worth the trouble, for unless very closely watched 
and attended to, tlie worms will invariably revert to annuals. 
Silk—golden yellow when in health. 

2. Bombyx fear/or.—Hutton.—This species is cultivated 
sparingly in several parts of India, but its constitution is 
thoroughly worn-dut,*and it ought to be sent to a hill climate. 
. At Mussoorie it thrives well, and although like the last, an 
antiual everywhere else, here it yields a second or autumnal 
* emp also. It was originally brought from China, npat 
hlaakin, in‘North Latitude 32°, but is fast fading away from 
B^n^aL It is cultivated in France and Italy and in China, 
as well as in Bengal, and in those countries generally pren 
ddees a pore white silk; in Italy there arc more white than 
yelloir cocoons, bvt in France more yellow than wbitot '^is 
kidependeat upon: climate, os is well shown at Mtaioork 
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where worms iipitroduced from Bengal produce white coc^ns 
for the first crop, but almost all yellow in the second crop. 
The worm being, northern, is impatient of heat and sufPers 
accordingly in constitution, the silk in consequence becoming 
.white, which, as I have elsewhere pointed out,- is generally 
a sign of loss of constitution, not only .among silk-.worms, but 
among animals still higher in the scale of nature j the natu* 
ral colour of the worm of Bomhyx mori is nearly black-brindle, 
whereas the worms undcndomostication are of a sickly creamy 
white. So, then, the climate of France being more 
temperate than that of Italy, produces more yellow than 
white cocoons. The species is often termed the Milanese or 
Italian stock, and in Bengal is known as the Burra pooloo, 
because its cocoon is larger than those of the so-called de’aee 
worms or polyvoltines. 

It is cultivated in Assam and, according to Dr. Royley 
is there and elsewhere called " Pat major," although it is. 
invariably confounded with B. mori, than which it is at least, 
an inch smaller, though in other respects closely resembling 
it. The cocoons are of a different texture with more floss,. 
The silk varies in price from 18 to 22 shillings per lb. Unless 
it be very soon transferred to the hills, this species will oec-) 
tainly die out j here I could insure its life without difficulty. . , 

3. Bombyx Croesi. —Hutton.—This is the largest .of the 
monthly worms, and in Bengal passes linger the native* 
name of the Madrassee or Nistry, and is» as •usual confounded 
by Europeans with 5. although the one passes as an* 
annual, and the other as a monthly worm. , 

The silk is good, of a golden yellow,* and the wormn • 
thriyje best in a temperate climate; in Assam {apud Boyle.' 
it is known as “ Pat minor.” This species is cultivated mi 
several parts of India, and thrives well at Mnssopiie. .lt i«r 
to be particularly remarked, however, that none of th«s 
Chinese species, whether annual or monthly, have hithertot 
succeedM in. the North-Westwrn Etovinces, Dr. Boyte 
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einoe remarking &at all the Old Company’s iilatntes did 
not extend higher np the country than ahoht 26*’ of North 
Latitude, owing to the dry hot nature of the North-Western 
climates. 

4. Bmilyx fortunatus. —Hutton.—^Known to the Ben¬ 
galees as the dSsee worm, and like the others dignified by 
Europeans with the name of B. mori. Silk—golden yellow, 
distributed over Bengal and other parts of Southern India; 
but people know so little of the distinguishing characters of 
species, that it becomes very difficult to say what species is 
alluded to in magistrates’ reports unless the native name is 
mentioned. This also is one of the polyvoltiues. A sure 
mark of distinction between the worn of this species and 
that of any of the others exists in the fact that when near 
maturity, it becomes of a dull leaden blue color. This species 
thrives best in the cold weather. It is very small, but yields 
a good cocoon, although the returns of silk are said to be un¬ 
certain ; there are no dark worms observable among tliem. 
Tlie worm is figur^ in the second part of my paper “ On the 
Beversion and Restoration of the Silkworm,” as published 
in "The Transactions of the Entomological Society of lion- 
don ”—(quod vide.) [Aho in the Journal of the Agrundturcd 
and Horticultural Society of India, Vol. XIV. p. 8.] 

5. Bondtyx Sinensis. —Hutton.—^This is known as the 
‘*8ina" of Bei)gal, but, like the others, it originally came 
from China; it is tery prolific, and even at Mussoorie goes 
on yielding crop after crop, up to the middle of December. 
Tte cocoons v;ary in colour, some being white and others 

* ydlow^ while others even have a beautiful faint greenish hue. 
These changes clearly show that the health of the worm is 
becoming impaired. There is a peculiarity about these also 
which may enable the tyro to distinguish them from any of the' 
others; while ‘all the other species hatch idowly daring the 
moraing, from six to twelve o’clock, the Sim worms eome forUt" 
all in the batd>, or continue hatching all day and all n^ghL 
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6. Bomhyx Jrraeanensis,^Hutton.-~niiB I bare. jPnJy 
once been able td procure and the worms died ofi'soon after batch- 
injjf. The cocoon is said to be larger than thos§ of the Bengaf 
monthlies, but every little beyond the fact of its existence 
appears to be known, and people are so apathetic in these 
matters that letters, as a rule, remain unanswered. As the 
species is supposed to have' been introduced from Burmah, 
it may probably turn out to be the same as that which was 
lately reported to exist in.Burmah. [See Journal Agricultural 
and llorticullural Society of India, Fol. IL,Neio Series, p. 191.] 

7. Bombyx -? I have heard of a species which 

in Central India is said to yield three crops of silk in the 
year, and that as soon as they are hatched, the worms arc 
placed out upon mulberry trees and left there until they spin 
the cocoon. Some of the cocoons were kindly sent to me, 
but were so crushed in transit that they were destroyed j the 
cocoons were small, but silh good, of the* pale colour and 
something like those of B. fortunatm. I wrote for more 
cocoons and eggs, but my application has been unattended to, 
although my correspondent promised to assist me. I shall try 
again. 

The following, with the exception of B. Huttoni, are little 
known. Mr. P. Moore wishes to place them in a separate 
genus under the n ame of “ Theopkila," one of his chief 
characters being the rows of spines on the larvae; I object, 
however, to the establishment of this gepusj because, in truth, 
we know little or nothing about them, and as to the spines, 
two species only are as yet known to possess them^ neyertbe- 
lere, they ceflainly do not stand properly under the gen^. 
Bow^yx, but we must wait yet awhile in order to ascertain 
whether all can be included in the same genus. , ■ 

8. Bombyx (Theophila) Mutt/mL —^Westwood.—^Thw,^ 
a wild mountain spwies, feeding on the indigenpus mulberry ^^f 
Simla, Mussoorie, and Almorah. I .first discovered it at 
Simla in 18S7,*and afterwards,in great abundance afc 
soorie. In some years they swarm to such an extent, that '; 
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1)7 tlie end of May, the worms of the first, or spring brood, 
have thoroughly denuded even lai^e forest trees, not leaving 
a single leaL In this predicament they quit the tree in 
search of another which they generally find near athmid, 
and which is then soon thickly covered with cocoons spun in 
the leaves; ‘but if, unfortunately, they fail to find a tree at 
hand, the whole brood perishes, the most forward worms 
spinning cocoons among shrubs and grass. The trees thus 
denuded instead of dying, are in another month once more 
’in full leaf, as if nothing had happened. 

It is a strong and hardy species, yielding a beautiful 
soft, whitish silk, and although the worm is too intractable 
and wandering to be treated in the usual manner in the house, 
yet I am by no means sure that it cannot be turned to good 
account by collecting the cocoons from the trees, as was 
evidently done in the outset by the Chinese with respect to 
3ombyx mori.' For a full report I refer the reader to my 
paper. Part II., " On the Reversion and Restoration of the 
Silk-worm,” published in the " Transactions of the Entomolo¬ 
gical Society of London.” {Journal Agricultural and Horti- 
eultural Society of India, Vol. XIF. p. 67.] 

9. Bombyx (Theophila) Bengalemie —Hutton.—If the 
species discovered some years ago in Bengal by my friend 
A. Grotc, Esq., is correctly figured in my paper No. 2, just 
alluded to, then that sent to me from Chota Nagpore in 1869, 
by Mr. King, mtilst he distinct, for it-is in all respect, as to 
shape, colouring, markings, &c., a prefect miniature of B. 
'Huttoni; that, it is distinct, however, is shown in the smaller 
'size’both of larva and imago, as well as in its being a poly- 
'Vbltine'iiist^ of a bivoltine like B. Huttoni. In Chota 
Nagpore the food was the leaf of Artoearpus Laeooeha, upon 
'which tree likewise Mr. Orote found his specimens; but as 
’the'IattOT'genllkiman was in the habit of employing an aem- 
nle rative delineator of insects, I much doobt any error 
occhrnog in the figure kiiidly supplied by him to me, and 
^tiierefeee am inofihed to regard M. King's species as d^ntit 
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ffom Mr. Grote’s, and would term the Chota Nagpore insect 
Bomhyx (Theophils) affims, (nob.) in reference to the remark¬ 
able affinity to B. Euttoni, in all its stages. 

10. B. affinis — EuUon ,—^When the young worms hatch¬ 
ed at Mussoorie, from eggs and cocoons sent from Chota 
Nagpore^ I had no leaves of Artocarpua within some-miles 
and was sadly puzzled to feed the worms; I tried, without 
success, the leaves of wild fig trees, Fkus venosa, Morns nigra. 
Moms sinensis, M. muUieaulis, M. cucuUaia, M. serrata (wild), 
but all to no purpose, and I had almost made up my mindto 
to lose the species, when it suddenly occurred to me to try 
the leaves of M. indica. With these I succeeded, the young 
worms riddling the hard, coarse leaf into a perfect sieve in a 
few minutes. Like B. Euttoni, in the two first stages they 
were dreadfully troublesome, wandering down from the branch¬ 
es and spreading all over the table, but as they grew larger 
they became more tractable ‘and remained .tolerably quiet, 
eventually spinning their cocoons in the leaf like B. Euttoni. 

When the moths appeared, there was equal difficulty 
in getting them to pair, and then even many of them laid 
no eggs; those that did so, deposited them in batches and 
then covered them over thickly with the brush or toft of hair 
at the end of the abdomen; thus the eggs of B. Euttoni are. 
pale straw colour, glued to the trunk or branches of the tree, 
and quite naked, whereas those of B. affinis are of an orange 
colour and covered with dark hair. This ^tenders it difficult 
to detect them on the bark, and the covering is probably 
used as a non-conducter of heat. The eggs of B. Euttoyi 
ue scattered along the under side of the «mall branches or , 
ovCT the bark of the trunk, whereas those of B, affinis are 
plac^ in patches or groups, and none of the eggs that remain 
without a coating of hair ever produce worms. I obtmned 
four broods, the last being reared on the trees of M. nipra in 
the open air. I am sorry to add that none survived the win¬ 
ter, although'the cocoons were kept in a room with a foe ; 
tims, after all my trouble, I Iqst the species. The silk i^eai-- 
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11)166 that of B. Huitmi, and is equally good, although from 
the smaller size of the cocoons, there is less of it. 

Mr. Grote kindly sent mo a specimen of his moth 
which arrived, as usual by post, quite crushed; the specimen, 
however, fts &.r as I can remember was whitish and very much 
nnaller thaifHhat of B. affinis. 

11. Bomhyx (Theophila)" sulmotatue. —^Walker.—^No¬ 
thing more is known of this species than is contained in 
Mr. Walker's description of the moth, and that it was procut- 
^ from Singapore by Mr. R, A. Wallace; neither the 
larva nor its food is mentioned.— [Fide Proc. Linn. Soc. Loud. 
Hi. Zool.,p. 188. (1859.) 

' Whether this be a true Theophila, we cannot tell.' 

12. Bomhyx (Theopbilaj Sfierwilli. —Moore.—This is 
closely allied to B. Iluttoni, but the larva is unknown; all 
that has been ascertained is that the specimen was obtained 
from a collection made by the late Major J. L. Sherwill, but 
whether captured in the plains or at Darjeeling, no one 
knows. People who have often collected at Darjeeling assure 
me they never saw the species there; hence I incline to re¬ 
gard it as a lowlandpr, feeding on Artogarpus perhaps. All 
that Moore says of it that it is “ allied to B. Hutimi and 
differs from it in being somewhat larger, and of a grayer 
colour, the fore-wing Imving the apical patch, fuliginous 
instead of black, and it has only a single transverse discal 
streak (instead of tho,two as in B. Iluttoni). A most pro¬ 
minent character is that the abdomen is tipt with black, as 
well as having the dark waistband." 

13. Bombyi; (Ocinara) religiosa. —Heller.—Although 
this stands as a Bombyx, the entire description as given by 
Dr. Heifer applies rather to a species of Ocinara. It is called 
fbe Joree silk-worm by Heifer, and’ the Deo-mooga silk¬ 
worm by Mr. Hugon. It is said to occur in Assam and 
-Sylhet i but I hinie failed to elicit information from those 
Ibcali^ties. • Borhbyces are far j^ss erratic than the allied genera 
cA Theophiia and Ocinara, and if indigenous. in any district> 
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there they will remain year after year, Bometimes in greater 
sometimes in lesser, numbers; bat staA. Oeinara 

are both inconstant; plentiM one year, absent altogether 
the next, and with the latter sometimes for two or three years. 
Hence Grote for four or five years lost sight of Theophtia 
Benqalensie, and no one seems to have seen H^fer’s B. reli- 
yiom sinoe the time of its diiscoveiy. 

14. Ocinara Lida. —Moore.—This species is fonnd at 
Mussoorie where it feedst upon the leaves of Ficus venosa, the 
larva being very like that of a geometra, and spinning a 
small white cocoon on the leaf or against a stone beneath 
the tree. It is too small to be serviceable. I named it after 
Mr. F. Moore, but he tells me it is the same as the Javanese 
O. lida. It is a multivoltine. It feeds on the wild fig also. 

15. Ocinara lacka. —Hutton.—This also occurs at Mus- 
soorie, feeding on Fieuh venosa and spins a curious Uttle 
cocoon of a yellow color, vfithin the leaf; .oyer the cocoon is 
laid a net-work of yellow silk, too small to be* of use. It has 
several broods during the summer. The larva is smooth, 
whereas that of the preceding is hairy. 

16. Ocinara comma. —Hutton.—^The moth of this is 
white, with a dark comma-shaped mark on the disc of the 
upper wings; hence the name. It occurs both in the Boon 
and at about 5,500 feet of elevation below Mussoorie. 

17. Triloeka varians. —Moore.—^Is a small species found 
in Canara; and again by Mr. Grote ip Qilcutta. As a silk- 
yielder, it is of no value. 

For further remarks on these species, consult the seqond 
part of my paper “ On the Reversion and Restoration of th^ 
silkworm.” 

18. Cricula trifenestrata. —^This handsome and curious spe¬ 
cie is found in various parts of India, sometimes in such num¬ 
bers in the larva stdle as to become a prefeotly destructive pest; 
it denudes the mango trees of ev&cy leaf, destroys the foliage 
<*f the cashewinut, and is evgn said to attack the tea plants. 
It occurs in Burmah, Assam, Moulmein, and Chota Nagpore 
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in Centwl India. Tfce cocoons are formed in ckstcn, ra 
closely interwoTen, that they cannot be separated for reeling> 
whieh^ indeed^ their very texture prohibits j they are therefore, 
cardedj but are not much used j the cocoons are very - irrita* 
ting, from a number of minute bristly hairs from the cater¬ 
pillars. I am. inclined to think there are two species now 
standing under this name: as some cocoons are very much- 
reticulated, while those from other localities are far more 
closely-woven and scarcely reticulated at all. This will never 
prove productive as a silk-yielder, unless the cocoons can be. 
reduced to a gummy pulp, and used for some other purposes. 

l9. AntheT(Bapaphia. —Linn.—^This handsome species is 
distributed all over India foom Burmah to Bombaybut it 
has to be observed that there are in this wide range several 
distinct species included under the name. To separate these 
effectually must be the work of time, and until it is done, 
there can no really good Tusseh silk be produced. That 
several of these species are capable of producing a very valu¬ 
able article of commerce is an undoubted fact, and from its 
cheapness and durability it would be a boon to that class of 
the British population which cannot afford to indulge in ex¬ 
pensive silks. There is a stupid outcry against Tusseh silk 
now nused at home by some of the would-be-knowing ones, 
who are quite ignorant of the fact that they are not sitting 
in judgment upon a genuine article, but upon one com¬ 
pounded by the natives by the mixture of the silks of three,. 
if not four, distinct species whose fibres are of different thick- 
ne^. Take the silk of any one un-crosscd species and reel 
it 'as carefolly‘as > is done with the produce of the Chinese 
Bombyces, and these cavilling quidnuncs who do not know 
one from another, would soon sing to a different tune, 

^ At present the native method is this; At the season 
when the odcoo:^ have been formed, the jungles swarm with 
them, nnd men sally forth to pluck them from the trees. 
These junp^les, however, contain several distinct species, a 
hing of which the natives are profoundly igaoraht; them 



.'cocod&s are all prontiecuously huddled toother, plac^ in# 
hackenes, arid (Sarted off to the dealers. They are then {sorted 
according to si?e, thickness^ colour^ &c., and named accord¬ 
ingly as a kind of trade mark, but without any reference to • 
species. The cocoons selected for reeling are treated in tlie . 
roughest maiiner and all kinds spun off together ; those that 
'are kept for breeding are allowed to eat out of the cocOon, as 
it is termed, and to interbreed, still without reference to 
Species; and as this has been going on from time imme¬ 
morial, of course the species have become blended into a most 
confusing cross-breed. Hence it results that if a dozen 
cocoons are taken at random, no two moths will probably 
resemble each other. 

This system of crossing is not confined to the Tusseh 
group. I have detected it more than once in what were 
termed Japan worms imported direct from that island; indeed, 
i have not only detected the cross, but I have succeeded in 
separating the species which composed it; in one instance, I 
found Bomhyx mm crossed with B. Sinensis, and on another 
■occasion B. textor and B. Sinensis. In the case of domesticated 
species there is no great difficulty to.contend with, but with 
regard to the wild species the thing is veiy different, and, in 
short, I can scarcely yet say that I see my way at all clearly. 
In the Dehra Dhoon and extending up the hill side to about 
•4,600 feet, or perhaps more, we have two species of Tusseh, 
^ne of which is also found in Central ladi^; what the other 
is, I am not yet prepared to say. Here, however, we have no 
'artifioud crossing, so that our species may Jbe regardedtas 
types. The difficulty is to get the sexes of two moths show-* 
iiig jnarks of relationship to come forth at the same time, so 
as to obtain a brood and compare the larves with others. To 
trust to the reports of the unscientific would only add to the 
obnfhsidn; a gentleman residing in one of these silk districts 
‘tindly furnished me with cocoons of what,he declared, to be 
distinct species, and furnished me with voluminous notes, but 
^a^her the-one nor the other furnish the slightest data uj^n 
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• which I can work or depend ; that a cross .exists I can see, bat 
my corr^pondent is not able to enter into my views and wishes. 
To visit the jangles myself at the season when the worms 
appear is out of the question, and the cocoons afford no informa* 
tion. Nevei-tbeless, I shall continue to collect hints from all 
who may be kind enough to give them. 

20. Aniheraa nebulosa. —Hutton.—^This is one of the 
species that has been crossed upon A. Paphia, and it seems to 
be not uncommon throughout Central India. It is a well 
marked species, and as specimens have been sent to England, 
we 8^11 soon hear what the opinion is, provided the moths 
arrive in safety. The silk would probably rival that of A' 
Paphia. 

21. Anthereea - ? —I refrain from naming this un¬ 

til I can obtain more specimens ; it is found in Central India 
and in Delira Dhoon. It is quite distinct from either of the 
foregoing. 

22. Antheraa Pernyi. —Gu^r. Men.—This species was 
discovered in Mantchouria to the north of China, where it 
feeds on the oak. According to Mr. Atkinson, of the Educa¬ 
tional Department, Calcutta, he has captured two specimens of 
what he declares to be this species, at Daijeeling; these flew 
to a light placed out in the evening, but nothing further was 
ascertained. The great difference between the climat^ Of 
Darjeeling and Mantchouria calls special attention to this dis- 
'eovery, and leads °one to wonder that the species has not been 
detected at Mussoorie and Simla, both farther to the north. 
ItVould be as .well if Mr. Atkinson would give his attention 

* to the subject, an^ enable us to bring it under cultivation. 

23. Anthereea Yamamdi. —Guer. Mdn.—This is a Japan 
spemeS and is well thought of both in England and in France 
where grmt efforts have been made to introduce it, but ap 
yei with very indifferent success, l^st year I receiti^ 
ihtough bbe. kindcoffices of Dr. Wallace an ounce of tfa^ 
eggs direct from Japan, and found them to thrive admirably 
onour hill oak; unfortunately my means #ere not adequate 
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to the undertaking, as gauze covers were found to • be indis* 
pensable in ordty to ward off the attacks of insects, such as * 
bugs, the larvsB of coccinellse, spiders, &c., and as some of the 
young trees were about six feet in height, the expense was 
greater than I cared to undertake, as I was certain of no re¬ 
ward. However, the experiment was suddenly ,cut short in ’ 
one night when the worms were in the fourth stage, by the 
incursion from below of a swarm of large black ants which, 
carried off every one, so ^that like Lord Ullin, I was left 
lamenting.” The species however is well worth another 
trial if only for my own amusement. 

24. Anlhema Assama. —^This is the Mooga or Moongah 
worm of Assam which produces a very excellent silk, which 
if well reele<l by skilful hands, instead of being carded, would 
be extremely valuable. I have found this species in the 
Debra Doon feeding upon a tree known to the natives as 
“ Kirkee," but I only procured one male and have not since 
seen another. I am searching for it, as there must be more 
ilian one. 

26. Antherm Perroltetti. —Gulr. Men.—Said to occur 
at Pondicherry, but although 1 long ago applied to the late 
Mr. Perrottet, he could not procure any specimen of it, all- 
though he sent Authercea paphia (vera) and Actias Selene. I 
am half inclined to regard it as a mere variety of A. Paphia. 

26. Antheraa Helferi. —Is found at Daijeeling, cocoon 
resembling that of the common Tusseh j Jjut no one seems 
inclined to do more in those regions than collect the moths. 

27. Antheraa Frithi. —Is another Daijeeling species^ of 
which we know no more than of the last..* A?t that station,^ 
where species are abundant, no one ever does more than collect 
^e^mago. 

28. Antheraa Boylei —^Moore.—Is common at Simla, 
MussQorie, Almorah, and, I think, Darjeeling. It feeds upon 
the common hiU oak, spinning a large but thin cocoon be¬ 
tween three or four leaves. I found it at *Simla in the win¬ 
ter of 1836 by following , a flock of tomtits, one of whicH* 
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afiter a time, beg%n tapping so loujdly that 1 hastened to 
the spot and found the little fellow hard at work on the outer 
cocoon from which I drove him off and pocketed the prize. 
The outer coating is very strong, and I do not think it could 
be reeled ; but within this case is the true cocoon, of an oval 
■ form and yielding a good silk. The worms are easily reared, 
and sometimes give two or three crops, but this is when treated 
in the house. 

The males will couple with An^heraa Paphia, but the 
produce never comes to anything. 

29. Anlheraa -?—^This is a species occurring near 

Bombay and discovered by the Messrs. Robertson, of the 
Civil Service, who regard it as allied to A. Yamamai~o,{ Japan. 
They have very kindly promised to send me cocoons as soon 
as procurable. Prom the rough sketch of the cocoon which 
Mr. E. P. Robertson sent me, it certainly appears to differ 
from A. Papilla^ though 1 do not think it can possibly be A. 
Yamamai, ' 

30. Anlheraa -?—Nothing is known of this 

species, except that I possess a well formed (probably male) 
cocoon of about the size of one of the Pombyjo mori ; the 

a 

peculiarity exists in there being no vestige of a pedicle or 
safety rope, the cocoon being equally perfect at both ends. 
Unfortunately, during repeated illnesses, the label has been 
lost, and I have not the least recollection of where it came 
from or who sent it, although I incline to think it came from 
Madras through the kind offices of Mr. A. H. Blechynden. 
J sga particularly anxious to obtain living specimens of this 
.which is not oi3y an undescribed species, but promises to be a 
valuable silk>yielder. 

These remarks will serve to show how much scientifie 
work yet remains to be done in this single genus of Anlheraa. 

31. Attaews Atlas. —^Linn.—Tliis the largest of the 
real silk pinners. Is common at 5,500 feet at Mussoorie 
and in the Uehra !0oon ; it is found also in some of the deep 
wiurm glens of the outer hills. It is also conunou at Almorah 
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where the larva feeds almost exclusively up»n the " Kihnorah** 
bush or Berberis Asiatica; while at Mussoorie it will not 
touch that plant but feeds exclusively upon the large milky 
leaves of Falconeria imignis. The worm is perhaps more 
easily reared than any other of the wild Bombycidoe, produc¬ 
ing a very large and well-stuffed cocoon of a grey colour and 
somewhat difficult to unwind ; a strong ley of potash appears 
to be the best solvent. The species is also abundant in Cachar, 
Sylhetj and is found also,at Akyab, in Arracan, as well as in 
China. 

32. Attacus Bdwardai. —^This species was discovered at 
Darjeeling and is much darker in colour than the other, and 
rather smaller in size, but nothing seems to be known of its 
food and silk. 

33. Attams Cynthia. —Abundant at Mussoorie, feeding 
on various wild plants ; common in China where it feeds on 
Ailanihus glandulosa ; found m Assam, Cachai;, Saugor. Al¬ 
though it is commonly reported to be under cultivation in 
different places (vide Colonel Agnew's Assam Iteport), yet 
such is not the case, the Aifacm ricini being in India invari¬ 
ably mistaken for it. Indeed until a few years ago, when I 
pointed out the fact, AtUcns Cynthia was not known to occur 
in India, the other species passing under that name, as the 
silk-worms did under that of B. niori. Attacus Cynthia has 
been imported into France and England and reared out in the 
open air on trees of Ailanthus glandulosa f it has likewise 
succeeded to some extent in Australia, and I believe they 
have it also at the Cape of Good Hoi/e. There are difficulties 
attending the •reeling of the silk as there* is with all the 
Attaci, but nevertheless the French have succeeded in turning 
out some very good silk pieces. In England it is not quite so 
highly thought of as it once was. In Australia Mr. C. 
Brady has produced *silk from it. 

34. Attacus Riaitii. —^This is the worm that produces 
the silk known to the natives as,the An’indy silk; it is easily 
reared and feeds on the castor oil plant, Bkinm eommmisi 
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The silk is obtained by carding. The chief of cnkivation are 
Assam, Rungpbre, and Dinagepore, in Eastern Bengal, not 
at Dinapore, as stated in one of Dr. Bennett’s reports. It is 
also cuItiTOted in smaller quantities in other places. The 
Mekirs to the eastward possess a very fine kind with white 
silk. Atlacni rkini thrives well at Mussoorie, and has been 
introduced into France, Algeria, Malta, and other places. 

85. Atiaeus Guerini —Moore.—Is known only from a 
few specimens of the moth in some museum in England, and 
I am induced to regard it as no more than an ill-fed specimen 
of 4- Iticiai. ■ I have failed to pr-jcure it from any part of 
the country, though 1 have seen an approach to it in ill-fed 
specimens of the former in my own trays. Tin's underfeed¬ 
ing, or semi-starvation is well exemplified in some very Lilli¬ 
putian specimens of Actios Selene, received from a gentleman 
who reared it at Serampore, near Calcutta, where he only 
supplied the worm with food itoice a day ; the moths are only 
a quarter of the natural size. 

36. Actios Selene. —^Very common in a wild state at 

Mussoorie, where it feeds on the wild cherry, wild pear, 
walnut, Cedrela panictdata, Coriaria Nipalensis, and several 
other forest trees and shrubs. It occurs also at Almorah, 
Daijceling, Assam, Cachar, Saugor, and at Serampore, near 
Calcutta. Mr. C. Turnbull failed to reel silk from the cocoons 
sent down from this, but it has been reeled, though there is 
not much of it. ' ■ 

37. Actios Mfcnas. —Doubleday—Occurs at Daiyceling 

afid is a very large species, but nothing has been recorded of 
its habits, food, or produce. ' 

88^ Actios Lets). —Ts another Darjeeling species, the 
economy of which has yet to be ascertained. 

39. Satmrnia pyretorum. —Occurs at Darjeeling and Ca¬ 
char, blit nothing more is known of it. 

40. Saturnig, Qrotei. —IIa.s been found at Daijeeling, 
and one or two specimens have been captur^ at Mussoorie, 
but collectors of moths make no inquiries as to economy, and 



141 ' 


Nolet OH tie IhAmh Sml^eida, 

for all practical purposes the species might, as well remain un¬ 
known. I am* inclined to think that the larva feeds on the 
wild pear tree {Pyrus Kytul ?) 

41. Saturnia Lindia. —Moore.—Of this nothing more 
is known than that it occurred in a collection made by the 
late Captain James Lind Sherwill, and is supposed to-be from* 
Daijeeling or its neigbourhood. It is allied to Saturnia Grotei. 

42. Saturnia Cidosa. —^Moore.—From Captain J. L. 
Sherwill’s collection also, and from North-Eastern India, but 
we have no information regarding it. Prom its being closely 
allied to Saturnia pyretorum, I should be inclined to suppose 
it an inhabitant of Darjeeling or Cachar. 

43. Neoris JSutioni. —Moore.—Found by myself at 
Mussoorie at about 6,500 feet of elevation, feeding on the wild 
pear tree. Tlie larv» are to be found in April. The cocoon 
is an open net-work, and would produce no silk. 

44. Caligula Simla —Occurs at Simla, Mussoorie, and 
in Kumaon, feeding on the walnut, Salix JSahyhnka, wild 
pear Ixee, &c., but the cocoon is a mere coarse open net-work 
through which the pupa is visible, and yields no silk. 

45. Caligula Tkibeta —Occurs at Mussoorie, where I 

have taken it on Andromeda ovalifolia, wild pear, and common 
quince. It occurs also in Kumaon, but the specific name is a 
misnomer, the insect never approaching Thibet. Specimens 
were taken out of a collection made in Kumaon, and because 
the collector travelled into Thibet it w^ ridiculously enov^h 
called a Thibetan collection, and the species named accordingly. 
The cocoon is a coarse open net-work through which the lai'va 
is visible, buf there is no available silk. * . 

46. Loepa West.—very beautiful yellow 

moth discovered originally in Assam, occurring also according 
to my ideas, at Mussoorie. Mr. Moore, however* considers 
mine as distinct, t am not quite satisfied that the cocoon will 
not yield silk, but there is very little of it. 

47. hoipa Sivalica. —I|utton.—Closely allied to the 
last, and found at Mussoorie at about 5,500 feet a^ Inwfr. 
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It will probably y^ld a small quantity of silk. 

48. Jjoepa Miranda. —Atkinson.—Found by him at 
Darjeeling; a good and handsome species, but nothing more 
is recorded of it. 

49. Loepa Sikkimoisis. —Atkinson.—A very beautiful 
species found by Mr. Atkinson at Darjeeling. It may be 
known from the others, by the smaller size, and by the wings 
being clouded with maroon. Of its economy, nothing is 
known. 

Three or four other species of this family occur in Dar¬ 
jeeling and Sylhet, but beyond their existence, nothing is 
recoMed. 

Those species which like AcHas selene and Anthertea 
paphia weave strong compact cocoons perfectly closed at both 
ends, are furnished on each shoulder with a hard wing spur 
for the purpose of separating the fibres when the moth is 
ready to come fqith ; it may be hbard grating against the silk 
and the point nlay often be seen protruding. It is common 
to the genera Actias and Antheraa, and was discovered by 
myself. 

In Altaeus, Neoris, and Loepa, thq upper end of the co¬ 
coon is left open, the fibres pointing forward closely arranged, 
like the fine wires ef a mouse-trap. No spine is needed in 
these genera. 

In Bombyx and others, although the cocoons are entire, 
the silk is loosely wjove,n, and the fibres being moistened by 
an acid from the mouth, are then easily separated by the 
dktfs oh the fore-feet of the moths. 

, This is , about* the state and extent of our‘knowledge of 
the Bombyeidee of India; that there arc many other species 
yet' to be discovered, no naturalist will think of .denying. 
Nature is, the book through which the Almighty teaches man 
to look from earth to heaven, and as Hiswdrks and knowledge 
are boun^iess, so h^ this beautifully illustrated book ho end. 

' Mussooeik; 
mmi July, 1871. 
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UtlUznilon of ilto sfalka ‘of the Cotton Plant.—(Communicated 
by Dr. R. F. Thompson, Cwil Surgeon, to the Magialrate of 
Hooghhj.) 

I have tho honor to bring to your notice a now branch of 
industry that may be opened to India, which has hitherto ramain- 
ed unknown, and of material importance to mercantile enterprise, 

I therefore trust it will be deemed of suflScient interest to war¬ 
rant my troubling yon with this communication. 

2. —It is now some years ago 1 brought to the notice of* 
the Agricultural Society of India, through its President, the 
value and quantity of the fibre 'prepared from the stalks of the 
cotton plant, obtainable by the crude and simple process used by 
the natives themselves in the raanufiicturc of Jute, and not 
needing costly machinery for its preparation. 

3. —As I haue been able to collect some cotton stalks, I 
have taken up the matter once more. 

4. —I have now the honor to forward fcr your inspection speci¬ 
mens of the fibre and gunny cloth made in the Jail. To my 
mind the cloth, in its texture and durability, is.eqaal to the best 
cloth manufactured from fine jute, obtainable at the bazar from 
tho Jail manufactures at six rupees per maund. 

5. —I append herewith an extract from my letter to Mr. 

A. Grote, late President of the Agricultural and Hoi'ticaltai'al 
Society of India:— • * 

“ ‘ You are aware that I have been trying to secure for you 
‘ a quantity of Gomjpium fibre. I have now been promi^ some 
‘ from two or three parties. I have the plensuve to enclose a 
‘ small sample of this, prepared badly but sufficient to show its ■ 
‘qimlity. I know that you are and have been for years greatly 

* intere^d in the new productions of India, and therefore I make 
‘ no hfflitation in laying this matter, of no little moment, before 

* ytm. At Dharwar, in tho Bombay Presidency, no less than 

* 3,78,000 acres of land is under cultivation at one time for Cotton. 

‘ alone. I find that after the cotton is collected, the shrub, which 

* is annually destroyed, yields a good serviceable fibre, sufficiently 
‘ strong to pack tiiat very cotton in. By throwing it away tfeeif 
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‘is an annual loss of Rs. 22,68,000 at the very lowest calenlBr 
‘tion, viz .:— 

3,78,000 acres tinder cultivation. 

3 

11,34,000 beegahs. 

Yield 2 mdnuds to each beogah. 

* Total 22,68,000 maunds. 

‘ I’lacli bcegah will yield more than two mannds; valnc this at tlw 
‘ low^t calculation—one rupee per mannd, the loss is 22 lakhs 
‘and sixty-eight thou^nd mjices. The shrub in its manufacture 
‘ wants steeping.” 

6. —I believe the cotton stsvlks are burnt at the end of 
the season for manuring the soil. It will not interfere in se¬ 
curing that object after removing the fibre, as the sticks can 
Still be used as fuel. To meet the expense of extracting the 
fibre, a deduction of one and-a-lialf-lakh of I'upces may b<! put 
aside for that purpose, leaving still an immense sum to the credit 
pf the cultivators. 

7. —Since my letter to the Pi’csidont, the cultivation of 
cotton in India has increased tenfold, and immense sums are 
actually wasted du not utilizing the fibre. 

8. —The fibre when cleaned lias a fine glossy appearance, 
and I have no hesitation in believing it will readily find favor in 
Manchester, if property introduced to the notice of the mannfac- 
tnrers; inasmuch as many valuable fabrics can bo manufactured 
from the fibre. 

9. —My object in addressing you on the subject is, that you 

will be good enough to submit this communication, with its 
accompaniments, to the Commissioner of tlic Division, in order, 
if he thinks the subject is of any value, to draw the attention of 
His Honor the Lieutenant-Governor of Bengal, and the Cham¬ 
bers of Commerce of the different Presidencies, to it. If the 
latter body deem it of any mercantile value, I shall be pn^pared 
to enter more fulfy into the nature and mode of obtaining the 
best fibre from this plant. In the meantime, as I conceive th^ 
kaatter is of some interest, you will pardon me if I urge your 
serious and eamesjt attention to the subject. , \ 


Hie Secretaiy mentioned that this subject was first brought 
to the Sjociety’s notice Iw Dr. Thompson in April 1863 (i^ 
Proceedings for that month), when he was requested to forward 
a larger sample of this Gossypmm. fibre and farther information 
to t^ yield per beegah and cost of production; and a second 
time, through Mr^ Orote, (as quoted in his letter) in September 
4867. .Hie question of ntilizing this fibre had tioree, thalhe was 



Utilization of the stalhs of the Cotton Pldui. S 

aware of, been previously submitted to this Sooiety,: though it 
had attracted some little attention in the United States, as a 
reference to the Patent Office Reports for 1854 and 1859, in the 
Agricultural Department, would show.. The following extract 
of a paper by Mr. G. C, Shaefibr, addressed to the Commissioner 
of Patents, boars especially on this point:— 

“ Before I conclude, another matter of some interest in the 
same connection may be noticed; it is well knewn that in all * 
X)arts of the world the bast libpr or inner bark of the malvaceous 
plants yields a useful fibre of various degrees of fineness. There 
was no reason why this should not bo true of the cotton plants 
and it seemed rather remarkable that no notice of such an use of 
its bark had ever been made. 

“ At the close of the season, I made this matter the special 
subject of examination. I found the colls forming (he fibre 
rather coarse, much more so tlian those of the species of Mibisem 
and kindred plants, which, in the Sandwich Islands, yield a very 
fine and durable fibre; still the cells of the cotton bark fibre may 
not always bo as coarse as in tlie plants examined by me. : 

“ There is, however, another bar to their being extensively 
nsed; the wood of the cotton plant is tolerably hard, and the 
separation of its fibres by mechanical means is not so easy as in 
the case of other fibrous plants, such as hemp, in which the wood- 
cells are short, relatively small in number, and easily separable 
&om each other, and from the bast cells. 

“ Again. If the plant is left to mature for the purpose of 
getting the cotton, the bark fibre becomes, by prolonged exposure, 
BO much stained that it cannot bo easily bleached, or, at least, not 
without injury to its strength. 

“ Still in the present scarcity of pa'^r-making material, it 
may be well to look to the bark of the cotton plant as a pai^al 
supply for the commoner kinds of paper. Fermentation, or any 
of the known methods of separating the wood, might be 
employed; except, where labor is very cheap, stripping by hand 
could hardly bo thought of as a profitable method.” 

Bead the following report from a section of the Fibre 
Committee on Dr. Thompson’s samples: — 

Mr H. Knowles .—I liave examined the fibre from the cotton 
stalks and consider it equal to a middling quality of Jute. .It 
has neither the color nor the strength of jine ,Jute. The gunny 
mod " from it is similar to a cloth that could bo made out of Jut^ ' 
valued to-day (18th November) at about Rs. 4-8 per maund; 

*Mr. 8. H. Bobinson .—I would rank this fibre with very low 
quality Jute, as it seems very deficient in strength and color. 
Still it should bo useful for some of the purposes inferior Jut© 
IS put to. * 

Bcgolred—That a copy of the above report be furmshed ty 
^ CoranuBsioncr of Burdwan. • • 



triW silic-yieldsr (n (tte Al-ydb Disinet:—(Comin,m{ecM by 

W. Decoukcy Ireland, Esq., Deputy Commmioner, in a 

letter dated 12th December, 1870.) 

$ 

I send b; post to joor address a parcel crataining a speci- 
inen in spirits, of a silk^worm lately discovered in the western 
portion of this district, in the vicinity of the Mayoo River; as 
also some cocoons, and some specimens of the leaves of a plant 
on which the worms were found .feeding, [ilftesa ramentaeea, 
a Mp'siuaceons shrub not nnfrcqnent in the forests of Eastern 
Bengal, and througbont the Malayan peninsnla}. 

As far as I can ascertain at present, the worm is of the 8pe> 
cies found in Assam, and described as' “ Fhalieua Cynthiabut I 
shall feel greatly obliged if you will identify the species and let 
me know what it is. . 

■ The manager of the Poundaubgnn tea-estate, who discovered 
the silk-worm in a wild state, has not given very much informa¬ 
tion about it. He however states that the tree on which it was 
found was a low shrub, the name of which he could notasceiiain. 
I have been unable to discover any name for the shrab from the 
Bengalees who live in the vicinity of the place where the worm 
was discovered. 

The cocoons were found on the trce in the jungle. The co¬ 
coons do not ,appear to have been gathered by the people, or 
turned to any use. The silk-worm was known to them, not for 
its quality as such, but merely as an article of food. The silk¬ 
worm appears to havb been considered—at least by some of the 
Hill trib^ in the neighbourhood,—as rather a delicacy. 

Two of the worms reached me alive. One of them fed 
voraciously on the leaves of the plant on which it was found: 
but refused to touch the leaves of the castor oil tree (Palma 
Christi), which are eagerly eaten by some silk-worms in Burmah. 

Mulberry leaves were not available, and 1 am therefore uiiO- 
ble to state whether the worm would eat them. As far as known 
there are not any mulberry trees in the vicinity of the place where 
the silk-worms were found. 

Dxtract of letter from Captain Thos. Hutton, Mnssooree. 

' • Tour categ)illar and the two cocoons from Mr. Ireland, 
Btepnty Commissiener, Akyab, came safe to hand. They belong 
neraber to Attacue Cynthia, nor to Attaens Ricini, but to a species 
of Atlas of which we have two, one the commem Attacue Mlae 
found here at Cachar and elsewhere, and the other at. Daijeeling 
khpwn as Altacm Edwardei The woriris of the first feed on 
Derberte Aeiatica, and on Fdfeoneria inmynis and one or two 
othor fdlWBt trees; the food of the other appears as yet to be 
/ttnkhDvim. ‘ To which of these species your specimens belong 
cannot be fully detbrmiued until the moths como ot^' next enm^- 
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■Mcr, but from the small size of the cocoon compared with that 
of AUcusm atla^, from the colour of the silk, and from a eertaia 
indefinable something abOut the larva, 1 incline to the opinion 
that the species is Atlacug Edwardsi, or a new species! The co¬ 
coons appear to me to be identical with those sent lately from 
Cachar by Mr. C. Brownlow, which I also suspect to be Attupps 
Edwwrdsi; unless, indeed, tlie small size is to be attributcjd to 
insulficient feeding in the honse, although the cqcoonsseom so* 
well formed, and so full of siljc:, that this seems improbable. Tbe 
moment the moth appears I will let you know the species, 


Experimental culture of Gitrolina Paddy at Deebrooghur, Assam.-^ 
Communicated By Richard Rowe, Esq., dated "l^rd January, 
1871. 

I have much pleasure in sending you the report on Carolina 
paddy asked for in your letter of the 30th November. I was not 
able to do so at the time J received your letter as the paddy was 
still in the ground and was not cut and gathered till the end of 
December. , 

I received the seed late in June, about 20 seers was put 
into a nursery early in July and transplanted in August, over 
about I a bcegaJi of land, it same on exceedingly well, being 
much stronger in the stalk and growing more luxuriantly than 
the Assam paddy along side of it, which had been put out a month 
to 6 weeks before, some which was transplanted at the same 
time failed entirely. 

The yield was about -'ll mannds, at the rate of 11 mauuds 
per beegah, the villagera here say they get from 5 to 7 inaunds 
per becgah'of their own paddy. This j’car the yield was a. little 
over 5. They say if the Carolina paddy had been sown earlier 
it would have given a still larger yield (this may or may not be 
con-ect.) Those who have eaten it approve of its quality 
and confess that it is better than their own. from .the suc¬ 
cess of this sowing, I am of opinion that the substitution of 
Carolina paddy for the Assiim description^ would be of great 
benefit to cultivatoi's, the yield being larger and the quality su¬ 
perior. I have kept nearly all the seed for sowing next season. 

• 

Eimet'imentdl ^culture of Carolina Paddy in ilte Midnapore Die-, 
' * trict. (Extract of a letter from the Superintendent, Cayal 
• Beeenue, Bengal, to the Seerctamj to the Government of Bengal', 
Department Public Works, Irrigation,) 

I have the honqr to bring to your notice the great favor 
which in the lands commanded by Irrigation Canals, the c^peri’ 
meats with Carolina paddy have mat with from, the .Mmind^ 
and oulUvators.. • 
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2. A small amount of Carolina paddy was obtained frptoi 
the Collectors and* distributed some two years ago. It is so 
highly approved of, that the yield in both years has been almost 
entirely kept for seed, and thus the area grown wi& this rice 
has each year increased. 

3. The excellence of the rice, the largeness of the yield as 
compared with the ordinary kinds of Hoc Mling under the deno¬ 
mination of B^oe or Aous, and the short time it has to remain 
on. the ground, tlius affording aiiy)le time for the cultivation of 
another crop within the year on the same land, after the reaping 
of the crop, have been the chief causes of the £a,vor it has mot 
with. 

4. It is sown on the higher lands near the distributaries 
and is generally reaped in October, having been sown in June or 
jul^. The lands are then propared for cotton or other cro{», 
which are gathered in or before May, when the ground is again 
tilled for the rice crop. Canal water, if available, is always taken 
for the irrigation of this crop. 

5. My immediate object in addressing yott on this subject 
is to ask you to bo good enough to endeavour to obtain in 
Calcutta from the Agricultural and Horticultural Society or 
from other sources, a considerable supply of selected Carolina 
s^ paddy, to be forwarded to mq for sale at cost price, to the 
iriigating zemipdars and cultivators. They would, 1 am 
confident, eagerly avail themselves of it and a considerable benefit 
would thus be conferred on them at no cost to Government. 


Exotie Tobacco cultivation at Dharwar.—(OomrtMnicaied by 
E. P. Kobestson, Esq., Magistrate and Colkdor of Dharwar, 
in a letter dated 2fith December, 1870). 

In the Agricultural Gazette of India, October 15th, 1870, 
86, there is a notice of exotic tobacco cultivation in 
Buidwan. 

I have for two years cultivated exotic tobaccos, and have 
been making experiments in the hope of discovering some 
method adapted to the climate of this country for caring tobacco. 

I am convinced that the system of tobacco caring ordi>. 
hktily in nse^in America and Calais of no use whatever in this 
county. Herowoihave the dry air to contend'against. The 
*i^iffiOiqdt^ is to get the mid-rib to dry without making tiie tobacco 
It the tobacco is packed in bands to ferment witluthp 
midbriiSt hot (}nite dry, no care in the world will prevent, the 
tojiwcoo Iwooupng mouldy and bad. If the mid-rib is allows to 
be(^e ^tajite d^, the tobacco becomes quitp brittle and is con- 
denmed as useless. . It is not useless, however. Tol)acco(xdu 
be' ftofocLy cured in this couutty till the mid-rib is quite 
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■ I hare the pleasure to forward you two cases, one 
Huvnnna from Oovon.- coutaiiiiug leaf tob^co of the van^ica 
mout Imported seed. marginally noted. This leaf tobaoco when 
packed was perfectly soft and pliant, and,' 
v^inian. if it has been sufSciently closely packed,' 

I hope will reach you in good conation. 
The other case contains cheroots made up of these different-vario- . 
ties of tobacco. I had very great diflBculty in* securing tha 
services of any one able to make cheroots. The old man who 
made up the cheroots now sent had not made any for many years, 
consequently his hand was out and most of the cheroots are fiur 
too tightly rolled. The tobacco sent should, however, not be 
condemned, because the cheroots are not well made. The Shiraa 


has I think, an exceedingly fine aromatic flavour. The Himaj 
layan no flavour whatever, while the Havannas, Virginian and 
Ohio are to my taste exceedingly strong. 

In fact all these tobaccos excepting the Himalayan, are 
stronger than they should be, and this I aWibutc to my having 
cut the plants as soon as one or two leaves appeared somewhat 
ripe, and before the whole of the plant had become properly ripe. 

This year I have now gathered a very large crop of g<^ 
tobacco, and os on experiment have not cut it in plants, but have 
had it plucked leaf by leaf as they become ripe. The consequence 
is, that the tobacco, while having its full aroiqp, has lost the 
harsh strong ta^ of the Havanna, Ohio and Virginian now sent. 
I hope this time next year to bo able to forward you a specimen 
of this year’s tobaccos, and caring, that will, I think, show some 
alight advance. 


The plan I. have adopted is to pluck the leaves after 8 
o|olock A. M., but only those that have bwome ripe. These I then 
put in heaps in a room well ventilated. These heaps are watched 
and the tobacco turned to prevent its heating too much and rotting. 
In two or three days the tobacco obtains a good colour. The leaves 
are then strung together in bands of from 10 to 14 leaves. This 
is done with a strong needle and twine. The bands are then hung 
up in a drying room close to one another. By proper arrange¬ 
ment of ropes from the ceiling and cross ropes a vmy large quan¬ 
tity can bo hung in a I’oom. The tobacco is left hanging till the 
mid-rib is quite dry. The bands are thpn taken down and the’to- 
bacco is put by* in large boxes or. baskets (thelatter must be lined, 
witli paper to prevent mould, which att^ks bamboo as soon as 
these is rain). The tobacco is left in these baskets till the next 
monsoon. As soon as the air is damp from the rain the tobacco 
is exposed to the damp air, and as soon as it becomes soft and 
pliable (but not damp) it is smoothed out info bands, and 
packed in the boxes or baskets again in heaps not more than ond 
and half feet high to ferment. This it does most quickly.. 'A4' 
the end of from six to eight weeks the tobaccb is well curM and 
can be made into cigai^or paokdd for exportation. .The tobMod 
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while in heaps and ^rmenting should be examined to prOreUt its 
over-femention. 

If only ordinary care is taken the process is simple cnongh. 
The tobacco now sent is not as well cured as it might be, owing 
to mnch of the tobacco having been plucked when not sufficiently 
ripe. The tobacco, however, is large and fine, especially the 
Havanna and Shiraz. The soil In which the tobacco was grown 
was a poor red soil. I have distributed considerable quantities 
of seed in this district, and the cultivators are mnch pleased 
with it They prefer the Havanna to all the other descriptions. 
The Shiraz, they state, grows too tall, and the leaves, unless the 
plant is well headed down, are apt to become too fine. I shall 
esteem it a favor if you will forward me the Society's opinion 
of the tobacco sent. 


Tobacco raised at Julplgoree,.—(Communicated by Colonel 
J. C. Hauqhton, dated Ibtb February, 1871.^ 

I place at the Society's disposal specimens of tobacco from • 
an annual show held at Cooch Behar. I regret to say that as 
yet the show has fhiled to elicit even the best samples of tobacco 
or to encourage attention to quality. The actual cultivators are 
generally afraid to come forward, and when they do so out of 
deference to their superiors, seud hp inferior samples, having a 
vague idea tha^ the ultimate object in view is taxation of the 
article. I sliali be glad to receive a report on the samples, and 
will feel obliged by. your causing a small box, say 50 or 100 of 
each, to be m^o up for me and duly labelled, the cost of which 
1 will defray. I may mention that 1 had some of thp Cooch Behar 
tobacco made into cheroots in 1864, these were consumed daring 
the Bootea Campaign in 1865 and were pronounced “ very good.” 

You sentime some tobacco seed the year before last among 
the flower seeds from Paris. It was sown by the gardener as 
such in the flower seed in my garden. As under these unfavor- 
able circumstances it promised well, I determined to try and 
cultivate it. Accordingly at fhe proper season a small patch was 
planted out, care having been taken to manure the ground, it 
has Aome up well and the crop has beeu cut. The loaves are 
Bome of them the largest I liavc ever seen. I am from three 
weSks to six aliead of the country cultivators and have escaped 
•the risk of hml stofms which often destroy the" crop. When 
cured I shall send you a sample. The flower differs from that of 
any variety known to me in being of deep red (lake?) color. 

I am unaole to say whether it is any one of the varieties men¬ 
tioned by Voigt as he merely calls those having any tinge of red 
“ rose cx^red. One plant just brought to me by the gardener 
for instructions measures four feet. My neighbours, who last 
year refused my onion seed from superstitious motives, have, 
observing Ihe vigoul' of the tobacco, begged the unused seMIings 
to plant omti .... 




Scporl, OH samples of Tobacco, mbimtlvd. to the Agricv^r&l and 
■ Uortieulbural Society, by B. P. Eobbbtson, Esq;, c. 8., Collec¬ 
tor of Dharwar^ and CoiONBL J. 0. HAuauTON, Julpigoree. 

The specimens of tobacco sabmifted by Mb. vEobiertson are 
aamirably prepared as for as the preservation of tlio leaves is 
concerned, bdt we are sorry to say that wo cannot, pronounco it 
well cured. ^ The red coloring matter contained in the tobacco 
has been highly developed by the process of dcssication at the 
exponre of the aJcoholoid liquid which constitutes the principal 
qualities of the tobacco, ii fact, the nicotine does not exist in 
the samples submitted to onr Society. To render it an article of 
some value in the European market, it would be necessary to cure 
the toliaoco by means of acetic acid and a solution of chloride of 
sodium. 

The leaves with which the cheroots ’have been made, have 
been evidently submitted to a certain process of fermentation 
by the manufacturer, but they are still deliciont m nicotine, owing 
to'the imperfect development of ammonia wliieh is required in 
the tobacco to destroy the acid or aci-id principle which notitra- 
lises the nicotine. The tobacco is otherwise well grown and of a 
very fine quality, the Virginia rporo especially, which would fetch 
about Rs. 18 to 20 per maund if the nicotine was more developed. 

We shall observe, in conclusion, that the'tobacco in its 
present state could not stand a sea voyage to Eurepe, as it would 
bo destroyed by insects during the passage. 

The samples of tobacco submitted by Colonel Haughton, 
contain some very fine specimens of tobacco—amongst other, 
Nos. 3 to 0. But wo are sorey to say that the tobacco is neither- 
welt dried nor well cured, and in its present condition it is quito 
unfit for exportation for the European mai'kets. The bundles 
being too largo have rotwnod an immense amount of dmnpncss, 
whicli has caused the development of insects, which wtmld nOfc 
fiiil to destroy the whole of the leaves during the voyage. The 
leaves contained in the packages numbered 1, 2, 4, 5, are evi¬ 
dently from the Havanah stock, but degdn edited by improper 
cultivation; 3 and 6 are of a finer kind, and seem to belong to a 
difibrent variety, perliaps Virginia;—very fine cigars could be nw- 
nnfiicturod with tlmt tobacco. That quality seems to be more 
suitable for Burepean consumption than any ot^er sample submit¬ 
ted, and is worth 10 or 12 rupees a maund. 

Ch.- Fabre Tonneere. 

Ed. Van Cutbem, 


Calcutta, 18lh JU^y, 1871. 

P, N.—As the process of curing tobacco described by;; 
Mr. Kobertson is a tedious ohe^ and quite unsnited to the eliw 
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of Bengalv I intond to submit at the next Meeting of the 
Socie<7^ a dttort memo, on the best mode of cunng tobacee 
in Inma. ■' 

Cn. Fabbe TomrsBRE.. 

Benuarka hy Db. Tonhbbbe on G01.OMEI1 Haoohtos’b leUer. 


The tobacco alluded to in the letter of Golcmel Hanghton 
is the gigantea, or latMma, ytMch is largely culti¬ 

vated in the gardens in Europe as'an ornamental plant. It is a 
variety of Gape tobacco, Nicotidna Capensit. It is not used in 
Europe for domestic purposes, as it has been found wanting in 
nicotine. It would be worth ascertaining if the active '{ninciple 
the tobacco is more developed in this country under the ac¬ 
tion of a warmer climate. So I would suggest that the tobacco 
cultivated by Colonel Hanghton in his garden should bo care¬ 
fully gathered and well cured. I have a few plants of the same 
iobac^ which I obtained from the Countess of Mayo. 1 have 
transplanted them upon the rich soil of the lands reclaimed 
the sweepings of the town at the Salt Water Lakes, where they 
thrive admirably well. I shall give in due time to the Society 
an account of the cultivation of this kind of tobacco and the 
results obtained. 

'Ch. Fabbe Tonnbbre. 


/ 


B^y from Mb. E. F. Bobebtson, to the Committee's Beport on his 
• samples of Tobacco. 


I have to thank you for the printed papers containing the 
report on tbe tobacco scut by me. 

It appears to me that there must be some mistake as to the 
tobacco containing little or no nicotine. Very many of my 
friends have tried the tobacco and pronounce it to bo good, 
with however the &ult of being exceedingly strong. Now the 
strength of tobacco comes from its nicotine, and if the specimens 
I sent contain no nicotine whence the strength ? 

I believe thalr nothing destroys tobacco so much as mois¬ 
tening it. How then is acetic acid . and chloride of sodium to 
•be used in the caring. 

* If the process of desiccation bad been carried on too quickly, 
tiie tobacco woaM have been, of either a greon or greenish 
yellow color. If too slow it would have been black, lilm much, 
the country tobacco. <> 

; Befi^^ to the report on tobacco by Dr. Forbes Watson, 
a^d his extracts from the treatise by Mr. Mwdis, 1 perceive that 
ths amOimt of nicotine in a great measure depends on the extent 
to v(rh«4> the 1^ is allowed to ripen. The riper tlie leaf the 
n^ii^ rdwtiae.^ Ihe amount of nicotine does not appear to 
di«p^d bh the caring. • . ,1 
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the tobacco was grown in is a bardish red Momun 
BOil containing n^ich iron, probabty that may acoonnt for the.red 
coloring matter being so mnch developed P 

The tobacco of which the cigars were made ynm precisely 
the same as the leaf sent. - It was submitted to no process wfuU* 
wer by the mannfaotnrcr b^ond the simple process of rolling 
it up into cigars. It was taken from the same heap as the leaf 
specimen sent, and was made up at once before me ‘ in my 
verandah. 

I intend to have some of each description of. the tobacco 
leaf analyzed, and also intended to submit the soil in which it 
was grown to the same process. 

I have had some of the cigars packed up for some months 
to test how for they are proof against insects. None have been 
attacked by insects. Some Manilla cigars, some Tricbinopoly 
cheroote and some of “ Cope’s cigarets,” all packed np at tho 
same time, have however been entirely destroyed by insects. 
As rc^rds liability to atbock of inscebs the experiment has been 
quite m fiivour of the tobacco cured by me. 

I make these few remarks as I am anxious that we may at 
length arrive at tho proper method of curing tobacco in this 
country. Thanking the Society for the kind trouble taken re¬ 
garding tho specimens sent by me. 

Duarwab, July, 1871. ' 

Experiment cultivation with Peas at Umritsur.—Communicated 
by F. Halshiy, Esq. 

I have the pleasure to hand you .railway receipt for 13 
maunds, 15 seers Peas grown by me for the Society. 


In October last you sent me :— 

Blue Prussian Peas 6 lbs. tlie out-turn is 

147 lbs. 

Qnecn of Dwarf „ 9 „ 

>1 9 > 

147 

}> 

Essex Rival „ 9 „ 

if i> 

156 

99 

Carter’s Surprise „ 16 „ 

• • 

91 • ii 

374 

99 

Prize Taker „ 16 

>9 99 

244 

99 

65 

• 

• 

• 

1,068 



* 

The weight of Peas actually reodved by mo fell short of 
whaf you staM by altout 3 lbs., one sort, namely. Carter’s Sur¬ 
prise raving been packed loose in the box which was so insecurely 
fastened down that some seed dropped out on the journey. One 
bag of the Prize-Taker Pea had also bm-st, and some Peas fiomi 
it became mixed with the Carter’s Surprise Peas which apeonnts 
for the 16 lbs. of the latter producing so much more than 16 
of the Prize-Ta^chr. ' , 
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' It' will be notice tiiat tbe old Blue Prussiau Pea ia consider' 
aWy more pOlitie than the others. 

t'arter’s Surprise Peas have naturally got a small mixtnre of 
the Prizc^Taher Peas among them, but both being tall sorts it 
will not signify so much. 

Hie actual out-turn is 16f Imperial bushels, but the total 
weight is 1,0(58 lbs. which at (>1 lbs. per bushel (a high average in 
Eugtand) gives over 61 lbs. to the bushel; tho out-tom may conse¬ 
quently be considered a very good .one. 

This crop was produced on one Punjab bcegnh of land equal 
to .416 of an acre oitiinaiy good loam, off which a heavy maize 
crop had just been taken. 

The cultivation adopted was as* follows :—On the Indian 
com being cut the land was broken up with an ordinary native 
plough, and then once cross ploughed with Stnlhartt’s improved 
plough to the deptli of 8 inches. The Peas were then sown 
broad cast on the freshly ploughed land, and, as it were, rolled 
in with the ordinary wooden mai-i of Bengal or sowaga of the 
Punjab. 

They were not watered until they had been np six weeks, 
after which they were canal fluoiled as was thought necessary. 

Tlie cost to the Society is rent of land Rs. 5 0 0 

Watering at 1-8 per acre ... * ... „ 0 9 11 

Watcher 2 n/buths, at Ks. 3 per month „ 6 0 0 

7 Gunny Bags, at 5 annas ... ... „ 2 3 0 

, .Labour ... ... ... ... nil 

(My own servants and very alight.) 

Freight to and from Umritsur yon will have to pay 

Rs. "ir 12 11 

Tlic Secretary mentioned that the cost of railway freight to 
and irom Umritsur and the original cost of the seed, added to 
the above Rs. 13-13 would make n total expenditure of Rs. 76 
only for this large quantity of ICj bushels, against Rs. 370 the 
cost, of the same quanijly from America, exclusivo of freight and 
other contingent charges. 

The best acknowlerlgrbcnts of the Meeting wore given to 
Mr. Halsey for the above very satisfactory report and for the 
trouble .he ha# faken in raising this seed fur distribution to the 
.Members. , ... . 

Tr^planiing in Upper Inflia.—(Extract of a letter from H. OoPE, 

Esq^, ^ted Jam, 1870, nnd a Communioaiiaa frgm ifte Offg. 

Itiepekor Geid. of Forests.) , 

The exteiision of fruit-bearing trees amongst the people is 
ene deserving the special attention of your Society, and yon would 
render the whole country the greatest service bj? pressing on thie. 




Tree-plimting in Upper IMia. ' . IS 

official community of all classes, European a^\rell oa -n4tive,' tbe 
advantages that must arise to the . great mass of-tilie {x^ulaiioii 
from increasing the capabilitieB of the country in this rcpect. It 
is a fact that so large is the consunaption of wood, when that is 
still used for fuel, that in the Districts of Meerut, Mozuffemnggar 
and Seharanpore the fine old mango trees that farijx in groves 
(itopes,) the sole ornament of those parts, are bring cut down by 
greriiy Zemindars, who tlius sacrifice the past of h^f a century’s* 
growth, and the fixture of hundreds of maunds of &mt, f<ar the 
immediate realization of a little ready money. 

The wholesale destruction has, 1 l>elievc, attracted some 
attention on tlie spot, but it is difficult legally to interfere with 
the rights of private propeHy. . Would yohr Society conriderit 
within the scope of its objects to press on the Gov'emment the 
consideration of some Legislative enactment, if not for the 
preservation of trees, at least for Iho compulsory planting of five 
or ton young trees for every old one cut down ? If some stop be 
not put to tills wholesale destruction of the principal tree 
vegetation of the land, fears may reasonably bo intertadned that 
the atmosphere will undergo a material and most unsatisffictory 
change, and that the average rain-fall will be considerably rriluced. 
The h’orest Department might be entrusted with the sujier- 
intendence of measures connected with this inroad on the main 
barrier to the increase of heat and the proporliopate ■ decrease of 
agricultural produce. 


Major Pearson presents his compliments to the Secretary to 
the Agricultural and Horticultni-al Society, and, with reference to 
his note to Dr. Brandis of 17tli September last, begs to inform him 
that it was Dr. Brandis’ intention to have drawn up a report as 
to wliat had been done by the Government of India to check the 
indiscriminate destruction of trees in some parts of Upper India, 
as referred to by Mr. Cope in his letter to the Society, extract of 
which was forwarded with his letter. 

In Oudh, and in somo parts of tlfe North-Western Pro¬ 
vinces, the land revenue, it is believed, is partially remitted on 
lands covered with groves. In the Central Provinces lar^ si^ms 
aj-o annually spent in planting trees, but hitherto,* except in some 
ca^'s, the operations have not been very sucees*sfal, as the climate • 
militates very much against the establishment of trees without 
the^ are constantly watered, and this is a most expensive opera¬ 
tion. In Berar, revenue is remitted on land covered with plan- ■ 
tations, but, as under the ryotwaree system of land revenue, the 
ti-ees after 20 yoarS become by the terms of the Settlement the 
property of the holder of the land, there seems no legal power of 
preventing their being cut dowp. When in^liaige of the Bera^ 
Forests, ^jor'Pearson in vain entered protest after proterii 
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against the cutUng ^owirof the o!^ yiHi^ tamarind and masgoa 
to feed the cotton gins, where the wood easily: fetched 
Bs. 25 or 30 per tree for fuel; pertuqtsthedisooTeiy of coal in: the 
Wnrda- BIvot may be the .test friend to the groves of trees 
in Berar. 

The evB resulting from the destmotion of trees has been 
and is constantly poin^ont by the Civil Officers to the Zemin- 
' dars, and there can be no doubt that a District Officer who 
really chooses to do so may do mn(^ to prevent their wanton and 
unnecessary destmction, and a Gircnlar embodying the views of 
the Conncil, will be snbmiUed by this Department to Government 
for sauctiom 

It may be stat^ however, fo* the information of the 
Council, that in the Punjab, which is the most denuded of trees 
of any of the provinces of Upper India, Government is now 
speUding nearly a lakh of Rupees annually by direct agency on 
fdantations. In the North-West Provinces also a special officer 
has been appointed for the propagation of fruit trees at Banee- 
kfaett for ^tribntion over the conutry. 


Hemarhs on tlie Wild Medicinal Bad of tlm Mimcblaya, ly Liedt. 

J. F. PoasOK; with notes tltereon, by M«. JoHK ScoiT. 

Some years ago, the Indian Government caused bael plan¬ 
tations to be formed at varions stations, for supplying Enropean 
and other hospitals, with fresh bael fruit. Tho Presidency of 
Madras took up the question, and at the request of Giat Govern¬ 
ment the Horticultural Society of India sent supplies of the finest 
ripe bael fruits, procurable in Calcutta to I^ras^ The seed 
extract^ from this choice edible fruit, was sown, and perhaps the 
plantations formed are now in full bearing. 

On hearing of the determination of tho Madras Government 
to form bael plantations, I brought to its notice tho &ct that the 
bael frnit n^ by me in tlio preparation of my Compound 
jPqwder, for the tmrfl of diarrhoea and dysentery was produced 
the wild medicinal bael of tho Himalayas. this variety, 
€fvm when riM, was not edible, on account of its pro- 

pertioSi and 1 urged that as the object in view wjus to provide a 
•nem^y dysentfery, and not«a desert fruit, for the table, the 
prop^ course to adopt was to form medicinal bael plaptations, 
ip. tlm Madras Hill^ at a suitable elevation from 1,500 to 4^l0O 
aJwve the level of the sea, tho young plants and sncKme being 
sept from Mie Hnireepare* bael forest. The GovOTumant m 
Si. Geo^ refmred the matter to some person in the Pqmat 
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Dq>artmraiii for repori), &nd in duo time it we^ mformed the 
Aegle marmelog was perfectly well known in Madias, and tint 
tiiere was no necessity for sending to the HimaJayast for bae}< 
The foot of these being a mcdicin^ variety, was not believed, and 
in duo time 1 was instructed accordingly. I was at the Hnnee- 
pore d&k bungalow on the Slat March, and seeing the bael forest 
the Madras correspondence came to my recollection, and I resolv-^ 
ed to gather some of the fruit and leaves for transmission to the* 
A.. & H. Socieiy in order that the question of the existence of 
the medicinal variety might be definitely settled. 

I have therefore sent five full-grown specimenB of this baOl, 
to bo kept for the inspection of sceptics, and I enclose some of 
the leaves. In the parcel I have also forwarded some of the dried 
fruit, as used by me. This variety of bael varies in size from a 
walnut, to that of a full-sized billiard ball. Of this size few are 
to be found. The fruit is tender to the middle of September 
after which the cortex begins to harden. The tree is from 12 to 
16 feet in height. But the plant bears fruit, when four feet high, 
growing in a bush form; the fruit is always more or less pear- 
shaped. 1 think it will be admitted that the Madras authority 
was in error, and that the failure of local bael powder, and bael 
fruit, is due to the edible fruit being used in place of the medi¬ 
cinal one. . 

The time will come when the medical prejudice against the 
bael fruit will pass away, and under these circumstances it is ad¬ 
visable that rebablc information on the subject should be record¬ 
ed for future use in the pioceedings of the Society. 

The bael fruit of the “ British Pharmacoposia ” is the un¬ 
ripe dried fruit, of the edible bael or “ Aegle mdrmelos.” This 
has bron improved by cultivation and gihfting, and the resulting 
“Kangzoe Bae],”is the luscious delicious fruit mentioned by 
O’Shaughnessy in tlio Indian Materia Medica. I mention this to 
remove tiie prevailing impression that the esculent green bael, 
grafted, or ungrafted, is medicinal when dried, but is not non- 
medicinal when ripe. I never use the edible kind, and as the 
natural result, my remedy does not fail. But, in the Government 
Hospitals, bazar bael is used, and I fear* never succeeds. Thus; 
the fruit is blamed in place of the want of knowledge. I dwe^ 
say there is not a shop in Calcutta in which the wUd mediewutt, 
bad is to be found. Yet the public place implicit confidence im 
the.native Druggists, or “Punsafree,” and purchase his baei cMps* 
for medicinal purposes. ; 

*The sherbet, decoction, and spurious bael powder, madp 
therefrom, does not answer expectation. The doctors very natd; 
ndly oppose the use of bael, and condemn it as absolutely 
valueless, and they* are quite right, for where/fores ard 
•oBoerped, the nncultivatra (t. e., not grafted) Aegle momefoa 
of Bengal and Upper India is of no value fomnedicinsd purposea 
Ip like manner die tmel Bombty and Mmiw iwipg 
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tivated edible ip no beiti^ tfaba that of Bengal. CultivHtion 
and grafting imptoye t^e:fraii> bat htunan Jcnowlodgo is not 
sufficiently advanced to convert a noa-medicinal Ihiit into a tnedi- 
einal oneoyooltiTationj ida will any amonnt of cnltivation canso 
the mMicinal bael of t^e 'Himalayas to pass into a dclieious 
edible frnit. . 

. If the medicinal bael i^ to be raised in Bengal, the proper 
place for growing it is “ Parisnantih” hill and it would answer 
m the Hnzareebaugh hills. Bni being a hill sab-treo, its cai< 
tivation in the plains will not saccced.” 

KussowLEii, 15<4 AprU 1871. J. P. Pooson. 

With reference to yours of the 28th ultimo, enclosing for 
my perusal a letter by Lieutenant Pogson, on the so-called triio 
medicinal bael fruit, with specimens of the loaves and fruit for 
examination. The fruits forwarded seem to me to belong to the 
variety called by the natives sreephul. Of this there is a wild 
and a cultivated form, and the former is that referred to by Lieu¬ 
tenant Pogson. The sreephul is doubtlc.ss a vaiicty of the bael—• 
Aegle marmelos —differing only I believe in the fruits, the shell 
of which in the bael—as recognized by the natives of Bengal— 
is smooth and rounded externally, whereas in the other it is flatter 
at the apex wifti a rough and more or loss irregular surface. 
In the vicinity of Calcutta, the wild variety of the si-ecphul setmis 
to be very scarce, and I have indeed seen no living specimen of 
it, though I hear from some of the malices in the gardens here, 
that it is found in the interior of Bengal, and tliat the fruits do not 
differ from those which I have shown them from Hurreeporo bael 
forest. I have no knowledge of the relative medical qualities of 
the wild varieties of bael and sreephul; but a decoction of the 
unripe and dried fruits of the former known as “ hael nooti," is 
according to native practitioners an excellent remedy for diarrhoea 
and dysentery. Dr. Stewart also in his “ Punjab Plants” states 
that “ the pulp of the fruit, fresh or dried, is undoubtedly of nso 
in affections of the ’bowels;’' nor do I see any reason, ho conti¬ 
nues, “ to place credit in a newspai>er statement, that frem the 
tregs of these hills (Kangra) it is less efficacious than from tltoso 
growing further .east.” 

* y Lieutenant Pogson certainiy, as, I think, errs in assert¬ 
ing that no amonnt of cultivation will cause the medicinal fiaol 
of the Himalayas to' pass into a delicious edible fruit. . Tho bael 
and sreephul are undoubtedly varieties of one specios, and we 
find the l^ttm* kinds of both deteriorating alike when their cul-; 
tore is neglected; the fruits then decrcasing'in size, and becom¬ 
ing less jMdatable. 1 thus sec no reason to doubt but tltat tho 
wM sreephul has wen rise to the edible variety of our gardens., 
better^^ds cs both.varieti^ reproduce, thcuiselvos truly, by; 
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seeds,,and they are thus rarely increased by layers or grafts. I- 
send for comparison a few fruits of the wild variety of the bael. 

Lieutenant Pogson forwards, as he .remarks, specimens of 
the leaves and fruit “ in order that the question of tlie existence 
of the medicinal variety might be definitely settledihns assum¬ 
ing that recognized botanical diiferences iudicate also the relative 
Chemical or medical qualities, which of course they not. The 
question at issue can only be settled by chemical analysis, or per¬ 
haps better by pmctical experiments, and thus showing their 

i*elative efficacy in the trctitmcnt of affiHjtions in the bowels. 

The remark that the variety refoired to “ being a hill sub-tree, 
its cultivation in the plains will not succeed” is indeed in the 
absence of direct experiments, a bold assertion. Within my own 
experience I could mention not a few Indian trees, many shrubs 
and herbaceous plants, affiicting much higher altitudes than that 
at which the so-called medicinal bacl is found, and which never¬ 
theless thrive well in the plains. Indeed, as I previously stated, 
the malices in the gardens hei’o assure mo tliat tliis variefy is in¬ 
digenous in the interior of Bengal. Dr. Stewart also states that 
“ tins small tree which is not uncommon at different places below 
Simla to about 4,000 feet, extends sparii’gly up to near the Indus, 
and is said by Bellow and other§ to bo found beyond that river; 
it it ocea-sionally seen planted in the plains, the stems attaining a 
girth of from two to three feet the italics arc niiilo. 

J. SCOTTi 


I have carefully perused the observations, made by Mr. J. 
■ Scott, on my communication, in which the medicinal wild bael 
of the 1 luwceporc forest was brought to the notice of the Agri¬ 
cultural Society of India, and appears in the proceedings of the 
Society, published on tlio 18th May last. 

Mr. Scott holds the opinion that the bael of Hurreepore, 
of W’hich full-grown samples were sent down by mo, is identical 
with the Sreephnl of Bengal, of which Mr. ScoJ^t candidly udmits, 
he has ‘ seen no lioivg speeinven. ’ The samples sent w'ere shown 
by Mr. Scott to ‘ some of the malices in the gardens here,’ and 
the result of the referemio speaks for itself. Mr. Scott heard 
from the mallees, that, ^ (sreejihul) is found,in’the interior of 
Bengal, and that the fruits do not differ from those which I have 
sho\yi them from Hurreepore forest.’ Mr. Scott also states:— 
‘ In the vicinity of Calcutta the wild variety of the srei^hnl, 
seems to be very scarce’ Mr. Scott has never seen tlie wild vaiiety 
of the sreefhul, from which the conclusion may be drawn, that 
,he lias seen a variety o( srecjifml which is not,wild. Before 
proceeding farther the firat question to bo decided is—What is 
, the srecphid ? , • • ■ 

(Sreep/tMi. is a* compound Sanscrit word. Sreeisone of the 

C I 
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names of Tiatchmee, the wife of Vimu, and the goddess o£ plenty 
and prosperity. Phul means fruit of any sort. . , 

According to certain anthorities, the self-sown, or the self- 
grown, edible bael fruit of Bengal, Aegle marmelos, is called tlie 
sreephid ; 1 presume to distingpiish the tre6 and fruit from the su¬ 
perior or cultivated bael, grown for the table. 

In the plains of Upper India, the Punjab included, we 
have first tiio self-sown, or ordinary edible bael fruit—called 
for the sake of distinction— K«i£-ee-ak (woody, ligneous) bael; 
and, second, the Knttgzee, or largo tliin-shellcd grafted bael, 
gi-own for the table. The word sreephul is not current in Upper 
India, and would seem to be a pet or fanciful name, given by the 
people of Bengal to the Aegle marmelos, when found growing in 
the forest, or elsewhere, behind or near a Hindoo temple, for ex¬ 
ample. 

In these hills we have two kinds of Walnuts, and Pome¬ 
granates, called respectively Kuieah or Khangee —to distinguish 
the self-sown from the superior or cultivatOT variety, and the 
bael in the plains is similarly distinguished. Mr. Scott’s maUees 
s»iy that the sreeplud with which they are, or pretend to be, ac- 
-quainted is to be ‘ found in the interior of Bengal.’ If so, let 
them produce some samples a.s, gathered from the tree; and, if 
two or three are sent to me by banghy post, I think I shall have 
little diffionlty^in deciding whether the fruit is medicinal like the 
Hnrreeporc bael, or not. 

I believe the Calcutta fire-work makers use the thick hard 
shell of globular wild fruit, resembling the bael (Aegle marmelos) 
in the manufacture of artificial bomb-shells. Perhaps, this is the 
sreephul of the mallecs, if there is a separate local name for 
the uncultivated and ungrafted edible bael fruit. 

I have stated that the wild medicinal bael of Hurroeporo 
will not grow in the plains. Leaving my opinion out of the 
question, it would be a givat point gained, if Mr. Scott conld 
form a plantation thereof in the Royal Botanical Gardens. There 
is no 'scarcity of. yopng plants in the Hurreeporo jungle, and as 
they might be removed in the rains, the fact of this variety of 
bael (which I decline calling the sreeplud) growing and bearing 
Ifruit in the vicinity of Calcutta., would bo particnlarly demon¬ 
strated. I can Fonch for the chemical or medicinal quality of 
the bael fruit of Hurmepore, and I know from analysis that its 
components differ veiy considerably from any edilde fWit. . 

Mr. Scott can have no idea of the immense difference of 
opinion prevailing amongst Medical Officers of conmdcrable ex¬ 
perience on the sanative powers of the^bael fruit. The bael, 
%«cognised in the London Pbarraacopona, as the genuine article, 
as officially stated to come from Makbar and Coromandel, iHid its 
liquid extract is tin) authorised preparation. The bael of Bengal, 
«8 ffir as the Briti^ PharmocojKm is concerned, is sitently ig- 
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nored. Bat a daring London Chemist, (Gk)nld* of Oxford Street) 
anonymously iftipported by a retired Bengal Medical Officer, sup-, 
plies old Indiana and others, with the “Liquor Belsa of Gould,’* 
guaranteed to be made from Bengal bael, the virtues of which 
cannot be sufficiently extolled. Professor 0’ Shaughnossy in¬ 
forms us that the pulp of the ripe edible bael fruit is harmless 
and most delicious. Mr. Gould informs his London Mends that . 
the jelly made from the pulp of the ripe Bengal b&el, (ftom the 
dried green fruit, of which he makes his fiquor Belee) in the 
place of curing dysentery, lias an opposite effect, from tho unripe 
fruit being a gentle but effectual laxative. 

The bael of the Loydou Pharmacopoeia has been ana- 
lyseil, and London physicians of note, who are opponents of 
Indian bad, advance and arc prepared to maintain the doctrine— 

‘ That there is no need of a medicine like the bael, for that 
dysentery can either be cured without it, or an artificial bael 
compounded of tannin and mucilaginious ingredients.’ One 
Medical Officer asserts, that much of the efficacy of the bael 
‘ may reside in tho thick mucillaget which surrounds the seeds of 
the fruit, and another M. I)., Lend., L. R. C. P., states, positively 
of aU the vegetable astringents I liave found, none equal to a 
strong decoction of the rind of the bael fruit of Bengal; ano¬ 
ther medical authority states, fffiat the juice, of the unripe fruit 
is tho part to be used for dysentery.’ The Bombay Medical 
Board, when opposing tho introduction of my bael powder, sta¬ 
ted in their report, that tho bad of that Presidency produced 
dysentery in place of curing it, and, therefoi'e, they would not 
hear of my preparation being tried. 

The Madras Medical Authorities, though having no faith 

in Madras bad, gave my 
preparation a fair trial, and 
the official report as per 
margin speaks for itself. 
On a copy of the document 
being sent to the Govern¬ 
ment of* Bombay, the offi¬ 
cial opposition of the medi¬ 
cal authorities was with¬ 
drawn in 1803. But the 
result of*the trial was never 
communicated, though from 
the fact of very large quan¬ 
tities of my preparation 
having been indented for, 
by the leading Bombay 


EXTR.\CT FROM OPFICIAr, REPORT. 
From the Prineipat ln*pector-G€H€rai^ AMieal 
Deparfmetitt to ike to 

wtaU Militor^ DepaHii^nt, Fort Saint Uwtge, 
Datfsd Bangoloi'ey li</t Angnst^ 1862. 

1 have tho honor to I'cpurt, with rofcronce to 
proceedings of Oov- 
ommciit, as per mar* 
i.liat ideutoiiiuit 


Military IHspartmont, 
No. 2472 of Gth July 


1860. 


for 


Pogaon*8 siKJclfic 
nyiwntcry and niarrheoa (Couipouud Jl'iol Pow¬ 
der) had ooeii oxteiwlvoly tried in the hosplltds 
of this proaldoney, and omongHt tlM families of 
offieors aud others. ^ 

The HeiUcal Officers, who have used tho -re- 
medyT speak very favourably of it. fii some 
cases of which I have personal knowledge, it 
acted Smest officadeusly in rolloviug chronic 
dysenteric symptoms, after tho failure of most 
other modlcluos.—(Tnio Extract.) 

(Signed) J, Fsed. Poasos. 


* “.Golild's Pamphlet on Indian bael, or Iwla, Edited by a late moniber of the Pro- 
fasalon, Beiigid Presidency." I’ublished by J. Shaw, Uook^ler, 2S6, Oxford Street, 
W. Ix)nd<m, tor F. NowlMry and 8oiis..Prico Ux-ponce. • 

f “ Thick muoUage.”—Another authority states, the cut sUees shoidd be soa-ailed 
at once; tho seeds and any little mim there may be being first taken mit, and specitdljt 
the gum as It Is considered to po Aaps counteract the medicinal property of the prepara¬ 
tion’',. f ft, the dried dice half green fruit. * 
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Chemists, (and, under especial instructions sent in the first in- 
stance, by banghy post), shortly after, and continued till the firm 
dollasped, it is reasonable for mo to draw the conclusion that 
another success liad been achieved. A jierusal and consideration 
of the fiMjts given, will show how necessary it is that the question 
of the fcoef o/ Hurreepore being a medicinal variety of the Aeglc 
. marmolos should be definitely settled. 

I have quoted the London or British Pharmacopoeia to show 
that the bael of Malabar and Ocfromandcl is ofiicially acknow¬ 
ledged as a remedy for dysentery and alviiie llnxcs, by the Royal 
College of Physicians, whilst the bad fruit of Bengal passes 
unnoticed. 

I have placed on record that the o.vpcricncod Meilical Offi¬ 
cers of the Bombay and Madnis • Presidencies have Condemned 
the ■ bael fruit of Malabar and Coromandel as of no value for 
medicinal purposes. 1 have elicited from Mr. Scott the admis¬ 
sion, tliat the medicinal bud of IIurrooi)orc is something that he 
Ims never before seen, though from what his mallecs (or those 
consulted) say it may bo the .‘<hrvcj>hnl of the interior of Bengal. 

I have shown what contradictory opinions are held on tlui 
bael question by Modicid Officers, anil as my knowleilge and 
experience of thirteen years is o( no value, even when simply 
opposed by an jnexperienoed Doctor, fresh from College, I trust 
the Council of the A. & II. Society will can.se a London Chemist 
of standing lo undertake the analysis of a sufficient quantity of 
the properly propared medicinal bsiel fruit of Hurreepore, which 
1 will forward in due coui-so. 

The Chemist employed should receive no informatio7i as to 
the substance submitted for analysis, which should be of the most 
complete and searching descri[»tion. 

I am well aware that Dr. Waldic, of Calcutta, could do all 
that was needed, but a London analysis cai’ries with it a degree 
of anlhority, wliich no Medical Officer will dispnft:, whereas a 
local analysis would Ido received only on sufieroncc. 

The expense ^of the aiudysis may Ido easily, but its value 
will be great, inasmuefi as it will pave the way for the introduc¬ 
tion of the Hurreepore bael into Ph-ance, Spain, Turkey and 
Hussia; and thus these countries will Ijccomo {Dosscssed of a very 
valuable medicilic for the euro and treatment of iijvinc finxes. 

“ Extract .—British Pkurhiim>p/ma. — B. 29, last edition :— 
" Bela — Bad.” 

“ Aeglo marmclos D. C. Plate Pharm Journal, vol! X, 
page 166. 

“ The half-ripe fruit dried from Malabar and Coromandel 
characters. Eruit, roundish, about the slao of a large orange 
with a bard woody rind, usually imported in driwl slices, or in 
fragments, consisthig of portions of the rind, and adherent drieil 
pulp and seeds. Bind about a fiiio and a linlf tlfick, covered with 
a smooth pale brown or greyish epidcrmiis, and intcmfdly, us well 
as the (iHod pulp, brownish, orange, or cherry red. 
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“Tho moistcnod pulp is mncillagiums, Preparation. Ex- 
Iraolum liquidum. ” 

. J. P. PoQSON. 


Mr. SeoU's oieorvations on the foregoing ,—It is with some 
Toluctance that I again intrude on your indulgence, and request 
permission to notice Lieutenant Pogson’s further Observations on 
the Murreepore bael; though I may at once state‘that Uieir pe-' 
rusal lias in no way shaken my belief in the specific identity of 
tho latter and the shreephul of Bengal. The writer lays consi¬ 
derable stress on my not having seen living indigenous specimens 
of the shreephnl, and he would thus (apparently to his own satis¬ 
faction) clear the pet boal of Hnrreeporo, from any close kin¬ 
ship with tho shreephnl of Bengal. Had Lieutenant Pogson 
maintained this on purely medico-economic grounds, I should 
scarcely have discussetl tho subject farther; but as he will rneisfc 
on distinctive, though undefined, morphological characters also, 
and thus impeach the accuracy of my previous statements, I am 
no way disposed to pass it unchallenged. I have thus made a 
comparative re-examination of his specimens with tjioso which 
wo have boro, and tho result of tho reference shall a^in speak 
for itself:—Tho JEgle marmalos, Corr. (Correa da Serra, a Por¬ 
tuguese Botanist, is the authority for the species, not De Candolle 
as given in Lieutenant Pogson’s extract from tl^ British Phar- 
ma»:op(eia) tho bela, (also blca, bilva, and sreephula) of tho 
natives, is a thorny shrub or middle-sized tree, according to the 
less or more favourable conditions in which it grows: the leases 
are pinnate, with three, rarely five, unequal, oblong or broadly- 
lanceolate and crennlate, leaflets, of which that at the apex is tho 
largest ajid petiolate, the lateral one almost seassde; the common 
petiole cylindrical and tapering. The peduncles are axillary, 
bearing a few large whitish coloured flowers on long pedicels: they 
consist of a 4—5 toothed calyx, a similar number of spreading 
petals, numerous free stamens (30—40), with an ovoid, 8—15 
celled ovary, containing many ovules. The fruit is less or more 
globose, not unfrcquently in tho W'iljJ state, somewhat tur^ 
binate, or top-shaped, and consists of a haid and woody, smooth, 
or somewhat rugose rind; tho interior from 8—15 celled; each 
cell contiiining from —10 wood-coated seeds, surrounded* by 
a copious, teilacions and transparent mucous, ’and imbedded in 
a yellowish aronuvtic pulp. It'is indigenous in various parts of 
India, in tho Malayan Peninsula, and in some of tho islands of 
the Archipoltigo; cultivated from time immemorial, and natural, 
ly possessing a plastic constitution ; it is found in most diverse 
conditions thriving,, though dwarfed much in its northern limits 
in the Punjab, as it is also in tho hot and arid hills, which it 
aftects in South India. It there forms a mere tlwmy scrub, 
scarcely rccogipsable in tho tall, erect and but slightly spiny 
tree, which jvo equally hot and humid forests of the 
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Malayan Pcninsnia,and islands oF the Archipelago, or oven in 
the less equable climate of Bengal. Equally prqtean is it as its- 
garda the shape and size of the fruit which varies fiom tnrbi* 
uate, to perfectly globose, and in weight from six onncos to 
eight pounds avoii-dupois. . . . Now, for the so-called Hurrce- 
pore medicinal bacl; it occurred to me after writing my pre¬ 
vious memorandum on the baol, tlmt I had seen fruits inwall 
external ruspeets similar to those of Hurroepore in the Cldtta- 
gong district; and on reference ta my notes I find this to be 
the case. The fruit is there described ‘ as a small somewhat 
turbinate, rugose rinded bael, the tree of a shrubby habit, and 
about 20 feet in height: found in the Sungoo Distinct and also 
on Seetakoond Hill.’ Again, Lieutenant Pogson, in his former 
communication to the Society, suggests Pnrisnath as one of 
the most likely sites in Bengal for the cultivation of his medi- 
cinal'bacl; as it happens, nature has fore.stalled him in this, as 
it is indigenous thereon, and certainly for all botanical purposes 
identical with that of Hurroepore. I quote from my notes of 
a visit to Parisnathin Febniary 1868: * JEijle marmelos occurs 
somewhat sparingly at the base and on the Hanks of the hill and 
also with TenmnaUa Ohvbiila at an elevation of about 4,200 
feet; found fruit-bearing plants: these dwarfed, scrubby and 
spiny as compared with those below; the fruits also smaller, 
but tnrbinately globose with an uneven surfiico, as on those at 
lower elevations.’ According to Dr. Carey the baol is in- 
digenous in the vicinity of Scrampore; but for my part I am 
di^osed to think thai neither there, nor indeed anywhere in the 
vicinity of Calcutta, do any truly wild specimens occur: those 
which v/e do find in woods and waste places are all, as I suspect, 
the degenerated progeny of cultivated kinds. This is probably 
the origin of the few fruits from a wilding plant, which I sub¬ 
mit^ to the Society with my previous communication. These 
fruits were of small size; on an average two inches in diameter 
nearly globose, or in a few turbinatcly globose smooth riuded 
and uneilible, or at least anything but puliitable; and according 
to the native nomenclatme they were of the variety called baeb 
The Hurreepore baol is described by its patron, as a tree of 
^m 12—16 feet high ; ‘ but the plant bears fruits when four 
feet high’ (so do the cultivated bacls, litchi, maugoc, &c.) 
^growing in a bush form: the fruit varies in size from a walmit, 
to that of a, full sized hiUiard ball (of this size few are to be fomul, 
and always more or less ’pear-slmped.') Such is the description 
afibidcd us of the Hurreepore biml, and with which, as it so 
Imppens, the fruits (tliough sent as wo are told ‘ for the inspeo- 
tipn and conviction of sceptics’) do not welj agree: all have an 
uneven rind aqd are less or more globosely turbinate, or, in 
simpler language, roundish, with an abiupt contraction towards 
the foohstalk—»<we •pear.shujmd—aaul the fruits, are from If— 
2i inches, broad by 2-2| deep* Thus, botanicaUy, as I hare 
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Qilrcfidy said, thay do not diflfer fVoin tlioso* ftljov© doBcriljod 81 ^ 
indigenooH in tlie Chittagong district and on ParisnatJi, »nrf 
are of that variety called ghreefihtd by the natives. In my 
previous communication I pointed out the characters by which 
the natives distingnish the bad from the shreephul, and I con- 
fess to some little surprise on observing tliat the first qut*stion 
according to Lieutenant Pogsou yet to be decided is Wlmt is, 
the shreeplml f ‘ Then follows an etymological disquisition on 
the term shreephtda, which concluded, we learn, that according 
to certain authorities the self-sown, or self-grown, edible bad 
of Bengal is called the shreephul. I presume, continues Lieu¬ 
tenant Pogson ‘ to distinguish the tree and fhiit from the supe¬ 
rior or cultivated bael grown for the table.’ This is a mistaken 
notion: as 1 know that some of the largest and finest specimens 
of this fruit which have been exhibited for some years back at 
the Agri-Horticultural Society’s shows, were of the variety 
culled shreephula. The size or quality of the fruit has nothing 
whatever to do with the name, which is indifierontly applied 
to those of a small or large size with rugose or uneven rinds, 
even-as that bael is applied to the smooth-rinded; though of 
coui-so there are many both educated and uneducated natives, 
who know nothing of such distinctions. With reference to the 
application of the term shreephida to this fruit, we learn from 
a note of Sir William Jones in vul. 2 of the Axiatie Eesearehes, 
that it ‘ is called shreephida, because it sprang,’ say the Indian 
poets, from the milk of Shree, the goddess of abundance, who 
bestowed it on mankind at the request of Jowarra; whence h» 
alone wears a chaplet of Bilva flowers; to him alone the Hin¬ 
doos offer them ; and when they see any of them fallen on the 
ground, they take them up with reverence, and carry them to 
his temple.’ 

Lieutenant Pogson suggests that it may bo the woody 
rind on the shreephula of the malices ‘ which the Calcutta fire¬ 
work makers use in the manufacture of artifical bomb-shells.’ 

I can inform him that both lai^e and small shells are in com¬ 
mon use (smaller size most so, as being 4ho least expensive 
when prepared) as are also the shells of cocoauuts, and the 
coverings of various other seeds. 

Lieutenant Pogson suggests a trial of',the Hurree^ore 
bael tree in ‘the gardens here, remarking *that ‘ it would be iw 
great point gained if Mr. Scott could form a plantation thereof 
in Aho’Boyal Botanic Gardens.’ I sliall indeed endeavour to get 
a few 'young plants of this tree for gardcn-cnlture here, bdt to 
form a plantation therein, must needs be a subsequent considera¬ 
tion for the Superintendent when it has been sati^actorily shown 
that the therapeutic qnalitics of the Hnrrecpere bael are real¬ 
ly superior to those of the common cultivated or nncnliiyateii 
sorts. Lieutenant Pogson evidently regarfls this as an esb^ 
lished fact; on the other hondj as I re^ the evidenop, 

I 
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most ditbions f in fact gives no support to the assumption. 
Thus, I believe that Pogsou’s compound bael powder as a speci¬ 
fic for diarrhoea hud dysentery, was first brought to the notice of , 
Government by a communicaKou from tliat gentleman in 1858, 
and circulars wore then issued by the Medical Board, recommend¬ 
ing the use of the bael in the army. The I’csults seems to have 
(been generally unsatisfactory. Later, in 1800, the Inspector-Gene¬ 
ral of the Medical Department, Madi-as, reiwrts favorably of its 
remedial qualities, as shown by the tsxtraot which TJcutcnant Pog- 
Bon now submits to the Society. This, we ai-e told, induced the 
Bombay Medical Board to cancel their previous objections to its 
use; but shungely enough, wo find that ‘ the result of the tiial 
was never communicatedprobably some will bo uncharitable 
enough to hint that it may have proved inoH or positively pre¬ 
judicial. Bo this as it may, Lieutenant Pogson, though thus 
overlooked by the Medical Board, evidently consoles himself with 
‘ the fact’ as he says ‘ of very large (piantitics of my prc{xiration 
liaving been indented for by the leading Bombay Chemist shortly 
after,— and,‘eandeur admirable!’ — coniiimedtilUheFirmeolhpsed:' 
the italics are mine. Conclusive, however, though this evidence 
does appear, the author’would nevertheless, have us Ixslicvo, that 
‘ a perusal and consideration of the facts given will show how 
necessary it is that the question of the bael of Hweopore being 
a medicinal vafioty of the JEgle marmeloe should bo definitely 
settled.’ It does not occur to Lieutenant Pogson that he has 
himself afforded ns a truly crucial instance in the simultaneous 
‘ collapee ’ of the leading Bombay Clmmical Firm, and the de¬ 
mand for his compound bad powder. Cci-tainly, the enquiries 
which would doubtless have been made by ‘ a disccniing public’ 
—as the vendors of quack nostrums have it—benefited by tlio 
powdered lael of Hurreepore, would have induced other firms 
'to indent for it: presuming of course that the ‘ large quantities’ 
really had been dispensed not merely indented for and stored; pro¬ 
ving one among the other unfortunate speculations which may 
have led to the aforesaid ‘ collapse.’ 

Lieutenant Pogson, evidently determined on showing us 
that there are medicinal and non-mcdicinal varieties of the bael, 
states that while the bscl of Malabar and Coromandel is recog- 
hised in the London Pharmacopoeia that of Bengal ‘ is silently, 
•ignored,’ and thurf on purely negative evidence, ne would Imve 
ns believe that the latter is of no medical valae. It dues not 
ocenr to him that the true explanation may be simply one of re- 
'lative cost: thus, in Bengal, the wild bael is but sparingly distri¬ 
buted, whereas it is abundant in Coromandel and Malabar, and 
can thus be sui^Ked at a much lower price then in Bengal. Then, 
'as to the Cultivated varieties, the lo^ demand for the ripe fruit 
is in Bengal quite ^nal to the supply; and the, grower finds the 
sale of the &ait much more profitable in the ripe than in the un¬ 
ripe stitte. Again, on the shde'kisamptipB that the Hurreeporo 
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bael is tliealono Vela medidnalis veris ; we are Ao)4 of a * da/ring— 
probably bticanse^he silently ignores the bael of Hurreepore— 
Lowion Oherniiit’ who presumes to supply a liquid extract ‘gua¬ 
ranteed to be made from Bengal bael, the virtues of which cannot 
be sufficiently extolled.* This is extracted ftom the green fimit, 
whereas the jelly made from the pulp of the ripe fruit, in place of 
cui-itig dysentery—^as does the above extract—has an opposite 
effect; * being a gentle but effective laxative.’ Lieutenant Pogson 
has, I submit, justly enough remarked on my inconversauco with 
the conflicting opinions of medical officers on the therapeutic 
qualities of bael, though, as it appears to me, he places himself 
in very much the same category in tacitly discrediting the above 
statement of Mr. Gould, as to the opposite qualities of his pre¬ 
parations from the ripe and unripe fmits. Like phenomena are 
not uncommon in the vegetable kingdom, and as regards the 
case in point, it has been remarked upon years ago that even 
the same preparation may be beneficially administered for diar- 
rheoa and constipation. Thus, in the Laneet for 1853, Sir Ranald 
Martin, M. o., says that, ‘ a singular property of the fruit is this, 
that it does not merely restrain undue action of the bowels, as in 
diarrlifca and dysentery; but also in cases of obstinate habitual 
constipation acts as a mild and (Xirtain laxative. Tt may be said 
in all cases to regulate the b»)wels.’ Ur. Waring in describing 
its properties says that ‘ it is not improbable that itg action is that 
of a mild stimulant of the intcstimil mucous membrane, as ex¬ 
perience has shown, that whilst it tends to arrest diarrhoea whpn 
present, it no less certainly acts as a laxative when constipation 
exists. Under each circunmlance it seems to give tone to the 
intestinal tube.’ I'harniacopoeia of India. As opposed to the 
above, Lieutenant Pogson states, on fho authority of Dr. 
O’Shaughnessy ‘ that the pulp of the ripe edible bael is harmless 
and delicious.’ I do not find any such statement in the Bengal 
Dispensatory; and the quotation that ‘ Roxburgh correctly states 
the fruit to be delicious to the taste, and very fragrant’ is admit¬ 
tedly from Aimlic's Materia Mediea. Dr. 0’Shaxighnes.sy neither 
gives an analysis of tlie fruit, nor does ho ■^entjire an opinion on 
its medical properties in the abovg treatise. We have it, how¬ 
ever, op the authority of Dr. H. Clcghorn, late of the Madras 
Medical Service, that both tho Conserve and Liq^tor Belie as pra! 
.pared by Mr. Pound, of Oxford Street, London, ^from the half- 
ripe fruits exported from Calcutta and imported to Madras by. 
Flynn and Co.) proved very useful in five or six cases of obsti¬ 
nate ttiarrhoea, and in the person of a young officer from Burmah, 
who suftered from great irritability of the mucous membrane 
after the expulsion of Toenia by Kousso. The Conserve was 
spread' upon bread, like marmalade, and the Iriquor Helm was 
given in doses of two table-spoonsful three times a day. Lieute¬ 
nant Pogson would have ns believe that the dleng^ bael is pf 
no medical value * doubtless he has done so in ignorance of the 
above favorable testimony, more of which he nill find ja Df. 

D 
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Grant’s commnnicfution ‘on tliepreparations and uses of tbe bael 
fruit,’ to tbe Indian Annals of Medical Science, for 1854. I 
would also draw Lieutenant Pogson’s attention to a quoiation 
&om Dr. Stewart’s Punjab Plants in my previous note on the 
bael; the nev.>^aper statement on which Dr. Stewart places no 
credit, having as I suspect reference to the assumed greater effi> 
cacy of the Hurreepoi-e bael. This has been overlooked in the 
* further ohservati-ons’ as I cannot believe that the author knows 
so little of Dr. Stewart as to th^^ petulantly refer to him as the 
‘ inexperienced Doctor fresh from College,’ and simply opposed ‘by 
wliom, the author’s knowledge and experience of thirteen years 
is of no value.’ Whoever this may be, however, has very little to do 
with the question at issne, which is by no means confined to the 
opposed t^timony of an inexperienced physician, and the thir¬ 
teen years knowledge and experience of Lieutenant Pogson. 
•We Imve records of results from some of the ablest and. most 
experienced ofiBcei-s in the Indian Medical Service; and these 
certainly do not show that the Hnrrecpore bael is therapeutical¬ 
ly more valuable than that of the wild and cultivated kinds from 
other parts of India. AU have been fairly tested, and their re¬ 
medial qualities —such as they are —are now well understood 
by mediciil officers, so that nothing new is likely to be elicited 
by the analysis suggested by liientenaut Pogson. Analysis of 
both ripe and jinripe fruits have been made by Dr. Macnamara 
and others, and comparative tlicrapeutic results of the wild and 
cultivated baels disprove the assumption of their being medici¬ 
nal and non-medicinal varieties. Dr. Grant has, indc^, many 
years ago, remarked that ‘ the relative worth and prefcrablencss 
of one form to another is an enquiry by no means unimportant 
nor uninteresting;’—bftt this was written when, the properties of 
the plant really were suh-jndioe, though he further states that— 

‘ there is strong reason to suspect that the occassionally unsatis¬ 
factory resnlts of its use have been owing to impierfect adminis¬ 
tration of the remedy either from inattention in the selection of 
the fruit or carelessness in its preparation.’ 

In conclusicpi, I have great pleasure in appending the 
following note from 'Dr. Norman Chevera which will be read 
with interest as affording us "a clear and succint statement of Uiis 
eminent physician’s experience of the therapeutic qualities of 
bael. ‘ I sombtiipes use still an extract of the dried Imel prepared. 
by Baboo K. L. Dey. It is ap^rently moderately useful in,chro¬ 
nic bowel-complaints. For three and twenty years I have always 
had the bael in view, and, as you see, have never quite thrown 
it over; but the result of my conviction is tliat (accepting the 
past that all ffiants have medicinal virtues) those of the bael stand 
very low. Ap a practical physician, I wobld never trust to the 
bael alone in ai^ disease, unless £ possessed no other drug,, and 
I believe; that should it be forgotten to-morrow (as it is by most 
nhvsiciarisli it would be no Ios@. ' 

<• JOHK SCOCT. 



The Soego, ob Nobthees Chinese ShcTah-canb, as a 
• POBAGB Plant. 

Head tlio following letter 6om the Secretary to the Govern¬ 
ment of India, Department of Agrienltnre, dated 23rd Jane, 
in reference to a memorandum from Colonel Boddam, on special 
duty under the Mysore Government:— 

1 am directed to forward herewith copy of a*memorandnm 
by laentenant-Colonel Boddam, relative to a forage plant called 
sorgo, and to state that the Governor-General in Council would 
be glad to receive any information the Agricultural and Horti¬ 
cultural Society may possess on the subject, specially with 
reference to any trials made with it in India. 

2. I am also to invite the opinion of the Sociely as to 
how far, as compared with the yield of other crops that can be 
grown on similar soils, it is likely to repay cultivation. 


This remarkable plant is a native of the north of China. 
Its giant growth, and its beautiful and graceful appearance and 
refi-eshing greenness in the driest season, and the expectation 
of finding in it a rival to sugar-beet induced the French Consul 
at Shanghai to send some sorgo seed to his Government. In 
1854, Mr. Browne, Agent of the United States), Patent OfBce, 
took to America some Pkcnch seed, which was distributed by 
the Government. The plant was cultivated by a few farmers, 
but it received little attention until an ex-Governor of South 
Cjiroliiia reported the results of his trials to a farmer’s dub^ 
which brought sorgo into notice. Singe 1855 its cultivation 
has steadily increased, and it is now ond of the great crops of 
the country. It is grown in France and Algeria for alcohol 
chiefly, and in America for seed, forage,, sugar, syrup, alcohol, 
vinegar and beer. In the 10 North-Western States, where it 
flourishes, there were in 1864, 3,66,670 acres of sbrgo, and 
soigo sugar was selling at Chicago at 4| d per lb. But for 
sugar, sorgo has turned out a failure.. Its great merit as a 
forage plant is its principal recommendation, and on this point 
an official report of the United States Agricultural Department 
has declared that the value of sorgo for feeding ftoch, cannofhe 
stirpassed by ofuy other crop, as,a greater a/tmunt of nutritious 
fodder can be obtamed by it in a shorter time, within a given 
spate, and more cheaply. While grass yields a ton or a ton and 
a half of hay, sorgo will yield from 2 tons to 9 tons of dry 
fodder. Sorgo (Lootsoh) llo'irishes wherever Indian-com 
flourishes. The seed is sown for transplanting on warm nound, 

finely broken in the" middle of 
chineee method ol growing Sorgo. April. The voung plants are 

. watered with 'liquid manuie as 

soon as they appear, and in three Gt;foar days watering is repeated 
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night and morning if the weather ia dry. They are pricljed 
oat, when 6 inches high, in rovrs 8 feet wide and 6 inches from 
plant to plant, and are again watered with liquid manure when 
a foot high. Weeds are kept down by hoeing until the cane 
matures, about November. 

The crop begins to come to market, however, early in Sep¬ 
tember, or as soon as the stalks are sufficiently sweet for chew¬ 
ing. A Chinese laborer earning 10 d a day, can cuH.ivate about 
2 acres during the 6 months that the crop needs his labor. 

In America it is found that sorgo can lie successfully 
grown on all lauds where a fair crop of Indiaii-corn can be 
grown. Deep loose, warm soil, even of poor quality, produce 
the sweetest and most juicy stalks. Irrigation is recommended, 
_ but can seldom be attained in the United States. In deep bhmk 

loam sorgo reaches a height of 16 
American Culture. feet Or 18 feet; what will it not 

do on our future sewage farms ? 
The juice of the giant growth is not so sweet, nor is it easily 
crystallized. The seetl should be soaked 24 hom’s in tepid 
water, in which 1 oz. of saltpetre is dissolved to every 6 gallons. 
It is then dusted with gypsum, and drilled 2 feet apart and 20 
seeds per foot (for forage). In seven or eight days a horse 
sub-soil plough is put between the rows, up one side down the 
other. This cultivation is repeated as the crop advances, but 
the plants must not be earthed up. Tho npjier I’oots spring 
from tlic stalk above the grouml and they must be left exposed. 
Tlio first cutting nlay bo nmde as soon as tho crop is large 
enough for stock, and in ordinary seasons two others will 
•follow. To drjj' the crop it should be set up in shocks, and the 
shock built with precautions for ventilation. One man with 
a sub-soil plough can cultivate 10 acres. 

Directions for geowino Sorgo as Foe.\ge. 

Plough the land well and deeply, apply a liberal supply 
of stable manure, 6 to 7 tons per aero, if available, plough this 
in crosswise to tho lines <'f tlu' first plougliing, haiTow and 
level, then sow the sce«l in drills, 26 inches apark 20 seed per 
foot. In 7 or 8 days put a bullock hoc or cultivator between 
* . tho rows up one side and down 

_ Proposed method iorMc-wre. tlje other, or hoc" the rows by 

hand. Continue this cultivation 
as the crop advances, but in ho case earth np tho plant stems, 
as they send out roots above ground whicli must lie left exposed. 
ITie first cutting will be made when the stalk is near 8 feet 
high. The plant will afterwards send opt side shoof.s for a 
2ad and 3fd cutting. To dry tho crop it should be set up ia 
shocks, and tho shocks built with precautions for ventilation. 
As ..dry cnltiyation %ow sorgo in the beginning of the monsoon, 
as wet coltivatiQO in Octobqi^ In an uncertain climate like 
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Remarks for growing Sorgo as forage. 

Mysore the benefit of deep ploughing will b» apparent in seasons 
of scanty rain-f^ll. The roots of the plants wiU be able to go 
down deep for moisture and nourishment, instead of withering 
near the surface. Though plenty of manure is recommended, 
sorgo will do fairly without much manure. The more manure 
the heavier the crop. 


Submitted the following reply from the Secretary, dated 8th 
July, to the above communication, as also Mr. Scott's memo- 
lundum:— , 

I have the honour to acknowledge receipt of your No. 13 
of the 23rd ultimo, enclosing copy of a memorandum by Lieute¬ 
nant-Colonel lloddam, relative to a forage plant called Sorgo, and 
to reply as follows. 

2. No reliable information has come before this Society 
in regard to trials njado in India with the so-called ‘ Northern 
Chinese SugiM-cauc,’ ‘ Sorgo,’ (Sonjhiim (Holeux) saccharatum.) 

3. 'The well-known ‘Jowar’ or Janeera of Upper India 
is the proiluco ol Hnrghwn rnhjare, Pei'S, it is known in the 
Mutlras lVj.side'i!,y under the name of ' Cholum.’ Some useful 
reports »(' le uUs of trials made with ‘yellow Cholum,’ are intro¬ 
duced in the last annual report of the Government Experimental 
Farm at Syda|i"t', Alailras, showing wluit Citu be done under care¬ 
ful cultivation. The produce of ‘ Jowar,’ in good soil, is often 
upwaids of a li..iuli'eJfold, and much used for food (Roxburgh.) 
The straw known by the name of ‘ K..rbee,’ is reckoned very 
nourishing fo' cattle, and is a substitute for forage for horses, 
when gratis is not obtainable. The ‘ Deodhan’ of Lower India 

ntpogo)! • Vnrahini) Roxburgh, is also mucu cultivated 
during the rai'i'-' and cold season. This would appear to be 
closely allied * llolcm suecharalus of Linnwns. Roxburgh 
remivrks that i no only circumstance that renders him uncertain 
whether it is the same plant is the total want of the arista in the 
hermaphrodite flowers; '.n other respects they agree.” 

4 As such closely allied plants as the ‘ Jowar’and ‘Deo¬ 
dhan,’ are indigenous to India and give a fair yield under ordt- 
nary cultivation, it is not improbable that this iCninese Sngkr- 
cane,’ (if we do not already posspss it) might® prove an accept- 
abl» addition to our oUier forage crop.s; and with good manage- 
iue)tf>, would probably repay cultivation, both in yield of grain 
and stalk. As a saccharine producer, however, it could not com¬ 
plete successfully with the ordinary sugar-cane of the country. 

5. I enclose valuable memorandum with which the 
Society has been favoured by Mr. John Scott,-Curator of the 
No^l Botanic Gardens, on this subject, and in wluch he also cuiv 
Bonly treats on t^e afiftnity of the cultivaled sflrts, which is quite 
overlooked in Colonel Boddam’s paper. 



Memo on the Sorohum Saccharatom Pers, and the S. 
vuLOARE Pers. 

TIic former is the Holcm caffrorum of Thmiberg, and probably 
the Mabaalec or Kaffir corn referred to by Olcott in his treatise 
on the ‘ Sorgo^ and ‘ imphee.' The Quinea com and Impbee, ac¬ 
cording to that author, are practically distingnished by the for¬ 
mer being cultivated only as a grain-yietdor, whereas the latter 
‘ is grown only for its sweet juice, and, mver to my knowledge, 
for its grain, which the Kaffira say cannot be used as human food, 
in explanation of which I must state that they never grind their 
Mabaalee to extract the flour, but boil it whole in which form 
they consider the grain of the Imphee to be highly deleterious.’ 

The Sorghum vulgare, Pers, is the Jowar of the Bengalees, 
the Andropogou Sorghum of Roxburgh; and the A. saccharaius of 
the latter author—^the ‘ Deo-dhan’ of the Bengalees—is but a 
variety with muticous valves. The II. sacoharatus, Liu. is described 
^ glumis glabris seminibus muticls,'so timti Roxburgh errs in the 
remark that “ the only circumstance that renders me uncertain 
whether this is Holcm snccharatm.of Linmms, is the total want 
of the arista in ^e hermaphrodite flowers.” 

Botanists very generally distinguish the 8 . vulgare and 
8. saccharatum, by flie former having a contracted and more or loss 
erect inflorescence with villose glumes and awnod seeds, whereas 
the latter has an open frequently drooping inflorescence, glabrous 
glumes and muticous seeds. These are, however, but extremes 
or well-marked varieties of a single species inseparably united 
by other cultivated forms, as are several others of the so-callcd 
species of Sorghum, judging from the living specimens which I 
have examined in the Botanic Gardens there, and of which the 
seeds were received direct from Professor Todaro, Palermo. In¬ 
deed Mr. Bentham in his review of Professor Targioni-Tozzet- 
ti’s ‘ Historical Notes on Gultivaletl plants’ is, as will be seen 
from the following quotation, di!q)osed to reduce all to a single 
species; thus:—‘As to the cultivated Sorghum, most botanists 
d^nguish several species, although none are to be found in a 
, wild state, except tSiose which have a more diffuse panicle with 
less-crowdhd flowers, and which come the nearest to the more 
luxuriant specimens of the Sorghum halepeme, which is very 
abundant wild in some parts of Southern Europe, and all over 
Afiuca and India. Indeed, we believe it to be the opinion of an 
eminent agrostolo^st who has shown the roundest judgment in 
the investigation of East Indian and other Oraminece, an opinion 
in which we frdly concur, that the described species of Sorghum 
are .mostly, jf not *all, mere varieties of the Sorghum halcpense, 
produced by extensive caltivatibn during a long series of ages.’ 
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Remarh for growing,Sorgo as forage. 

Lientenant Colonel Boddam in In's mcmomndnm, has over¬ 
looked the feet that the Jowar, or Groat Indian Millet, is exten¬ 
sively onltivated in the West Indiefl, as it is indeed more or less 
in all tropical countries. Simnionds in his ‘ Onm.imreial Produeta 
of the Vegetable Kingdom' thus refers to it:—‘ Guinea Corn’ the 
common name of Sorghum vulgaj’e in the West Indies—is ex¬ 
tensively cultivated in some parts of Jamaica, and chiefty used for 
feeding poultry. I did not, however, find it thrive in the north • 
side of wic island. It is best planted in the West ^dics between 
September and November, and ripens in January. It ratoons or 
yields a second crop when cut. The returns are from 80 or 60 
bushels an acre, but the crops are uncertain. 

• 

Mr. C. Bravo tried Guinea Comat St. Ann’s, Jamaica, as a 
green crop, sown broadest for fodder, and it answered admira¬ 
bly, the produce being very considerable. It was weighed, and 
yielded 14 tons of fodder per acre, and was found very palatable 
and nutritious for cattle. It was grown on a very poor soil, 
which had, previously to ploughing given nothing else but mari¬ 
golds and weeds. The luxuriant growth of the com completely 
kept under the weeds. A great number of the stalks wore mea¬ 
sured, and they averaged 10 feet from the root to the top of B»e 
upper loaf. It liad been planted ten weeks, and had therefore 
grown a foot a month. Mr. Bravo is of opinion that sown 
broadcast it would answer either as a grain crep, as fodder, or 
ploughed in to increase the fertility of the soil. 

Dr. Philliiis of Barbado.s, being of opinion that it might 
bo advantageously employed as human food, requested Dr. Sheir, 
the Analytical Chemist of Demerara, to determine in his labora¬ 
tory its richness in protein compounds .(the muscle-forming part 
of vegetable food) in comparison with Indian corn. He, there¬ 
fore, caused a sample of each to be burned for nitrogen, when 
the following results were obtained 1— 

Indian com. Guinea com. 


Water, per cent. . 12'81 IS’J'S 

In ordinary state—^Nitrogen, percent.1’83 1'18 

Protein compounds.il'51 • 7'42 

In dry state—Nitrogen, per cent. 2'10 1'36 

Protein compounds. ... 13'20 8'60 


According to these results, the Guinea jora is less rich 
in nitrogen ot protein compou,uds than Indi^ com, though not. 
much less so than some varieties of English wheat. 

• With reference to the variety called the Soi'go—Lootah 
of ttie Chinese—I had seeds from China in 1808 and devoted a 
plat to them in the gardens here. The seeds were sown 
towards the close qf the rains; they germinated freely, attained 
a height of from six to eight feet and matured .their seeds about 
the end of January. In a plot alongside of these, grow the Jowar 
and Deodhan pf Bengal with their presu/hed normal form-r- 
8. baltygense Pm, the Amlropogon cemma of EoxbwgJi,T-imi. 
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certoinly in so for,as mere cropping was concerned, any of the 
latter, were superiol' to the Lootah of the Chinese; this lieing de¬ 
cidedly less robust titan any of the former. No doubt this may bo 
largely attributable to the changiHl conditions under which it 
was grown, and a more robust progeny may natamlly be expect¬ 
ed ^m country-grown seed. Admitting this, however, and 
remembering that wo arc dealing with mere varieties of one 
'variable species, the question naturally occurs, will this Lootah 
(if really a superior fodder grass as compared with its indigenous 
Bengal kin) retain its highly nutritious characteristics under the 
acclimativc process; or is it not more likely that it will thereby 
lose'its pi-esumed superiority? Practical experiments can of 
course alone determine this, but in subh a question as the inti-o- 
duction of new forage plants it is well to draw attention to those 
of indigenous origin when such thci-e aro, so closely akin. 


Cultivation of Cereah In Upper Tmlia. — Cmtmnnicrtle.il hy W. 11. 

Halsey, Esq., Secretary of.thc I’ulilic Gunlen, Vnwiipore. 

I was very much struck by Mr Kobertson’s account of his 
experiment with selected seed in the iloluiKlshuhnr district, 
[See Vol, 2, piuje 38, of Corresponilence. and Siiecfioitx,'] published 
by the Society in the middle of May 1870, and consi'quontly ap¬ 
plied to him for fi sample to try in our farm here. He was good 
enough to send me a seer, but owing to its having boon l>adly 
harvested, a great deal of the seed had lost its germinating 
powers, and I had repeatedly to resow the |)atch of ground I 
seleoted for it. The land was avei-agc Domut and will manured, 
and the only difference iu,the cultivating I made wiis to put the 
seeds in one foot apart instead of two. After repeated resowing 
I got the crop pretty even and after it was once up, it grew 
luxuriant^ with a very coarse large-leaved straw, very dark in 
colour. It was very late in ripening, and was considerably in¬ 
jured by what is called “ Girolic” here, and in England, rust. 
As the area, however was only 484 square yai-ds, the out-tura 
was too small to give )L..‘y relialde result per acre. The average 
number of ears from a single grain was (i(), with an average of 
62 grains to the car. To an inexperienced eye it looked a very 
fine*class of wh<jat, and being inexperienced in the classes of 
Jndia wheat, 1 showed it to sorqe of the grain-dealers in tlie 
bazaar; as in duty bound they all said it was veiy fine; and 'on 
asking them if they knew whore it came from, they immediately 
said the Dekkan. I then asked them why they did not import 
it, and they all said no one would buy it, it made such very dirty 
coloured flour; one man informed me that he.got up some lakhs 
of mannds of it for the Commissariat after the mutiny, Wt it was 
objected to, and had it not been for the scarcity in those days, 
he would Imve been finable to part with it. I afterwards took it 
to die Govenunent miller, Mr. Eastaway, who iufomied me it. 
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was no use whatever to him, he could not make flour ont of it, 
that it would do to make Soogee of, but from its shape and the 
long hollow indentation in it, the stones would not be able to 
take the husk off, and that every hinglish miller would' condemn 
it. 

I think, therefore, it would be advisable to place the sam- • 
pie No. 2,1 have sent down, before tlie millers and g^iu-dealers 
in Calcutta, for their opinion Before any further encouragement 
is given to the cultivation of it. 

As an experiment I also tried the effect on some white 
wheat purchased in the ba’zaar for the purpose, and cultivated 
under exactly the same circumstances both as to soil, area, irri¬ 
gation, &c. The result was—each grain produced the high 
average of 90 ears, each ear averaging 42 grains; but unfor¬ 
tunately the grain was sacrificed to the quantity of straw, and 
was so wretchedly poor, that my superintendent, in my absence, 
fed the fowls with it, and I am uuablo to send yon a sample of 
it. I am satisfied to conduct such an experiment as this, some 
artifical manure would be necessary, the characteristic of which 
would bo to increase the weight of tlie grain. There was also 
another drawback to both experiments; they took a good month 
longer to come to maturity than the country wbe/it under ordi¬ 
nary circumstances, and this necessitated frequent extra waterings 
which, as pointed ont by Mr. Bridgeman, is a fiital drawback, 
necessitating as it does additional expense. 

As my attention has been drawn to the subject of the 
weight and out-turn of wheat and barley crops in this country, 
it may not be out of place if I give you the information I have 
gathered on the subject. 

For this purpose I have put up six bags of grain number¬ 
ed and labelled in accordance with the accompanying table, and 
I shall feel obliged if you will take every opportunity to test the 
figures contained therein. Should they, as I believe, turn out 
correct, I shall have established the fact^thdt weight for weight 
Indian wheat and barley are as good as English grain, and that 
our deficiency is only in the out-turn, enjo, if we only had the 
manure they h^ve in England, w'e should have nothing to learn 
froni that couWy in the matter of growing wheat and barley. • 
Oats I have always found light in comparison with English seed, 
butff apprehend there is no such difference in this staple, but 
could bo remedied by manure. 

It will bo understood that my average weights and aver-, 
ago yields are distiictly averages, that there are both higher 
weights and higher yields, as there are lower weights and lower 
yields, and in inviting criticism op this table, *1 wisli my critica 
to thoroughly understand this, %nd not to argne on exception^,, 
circumstances;— • 
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Cotton, from Munnijpore. 85 

Report of the,Orain Committee ok certain samples of Cereals 
mitted by W. H. Halsey, Esq., Secretary, Fublic Garden, Cavonpore. 

Read Mr. Halsey’s letter descriptive of the above samplesi 
and after inspection thereof, we beg to report as follows 

Wheat. 

No. 1. Is good floury wheat, but not suitable for soojee. 

^ No. 2. Flinty, worse than Gungajelly, no *use for flour. 
Soojco might be made from it", but the loaf would not be good, 
will not do for mixing; a very nnde.sirable description. 

No. 3. Good Dooda, readily saleable and the most servi<^- 
able for floor and soojee. • 

Barhet. 

No. 4. Country; nice grain, colour Ihir. 

No. 5. Grain good, not so heavy, colour of flour much whiter. 

No. 6. A very fine Barley. 

Oats. 

No. 7. IVom English seed, best. 

No. 8. From Cawnporc seed, ordinary sample. 

No. 0. Ditto from Patna, better than No. 8. 

liEsoLVEn,—that the thanks of the Committee be tendered 
to Mr. Duncan, of the Plioenix Mills, tor meeting the Committee, 
and for the assistance rendered by him. 


Cultivation of Cotton at Mminipore.—Communicated by Major 

General W. F. NuTitAtii, Officiating Political Ag&nt. 

In compb’anoe with your request I now send you by ban- 
ghy post, a larger sample of the Munnipore cotton. It was pur* 
chased in the market in this town where cotton is exposed for 
sale all the year round. Scarcely any piece goods are imported 
into the country owing to the- difliculty of obtaining carriage 
across the hills, and the Munniporecs therefore manufticture most 
the clothing they use in domestic life. 

This specimen was the best that could be obtained, but 
I am not aware of any varieties excepting tliat which naturally 
results from growth of the same seed, in the hills and in the 
TOlley, the climate of which is le.ss favourable to it. I paid 2 
annas 6 pie fof this specimen, which weighs ? chuttacks; the 
i-ate per mannd therefore would*bc Rs. 14 annas 41. 

' It is principally grown by the tribes around the valley, 
and the demand is such that many of them, the Kookies, speci¬ 
ally, are in better circumstances than the people of the plains. 
This is evident from the liberal prices they pay for articles they 
require, such as Goifgs, Das, <kc. . 

This cotton, although of so good a quality, receives no 
cultivation whatever, nor is the land manured, excepting with 
the ashes of thd jungle which yrew upon it, fresh land being 
taken up every year. The seed is sown broad cast, and one o* 
iw^ weedings is all fhe attention it afterwards receives. | 
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Cotton /mil Mnnnipore. 

The soil on the lower slopes of the hills, east of the valley, 
is a rich black loam, better adapted for cotton than any I have 
seen in India, and there are hundreds of acres available, and I 
believe that all diflSculties as to carriage might be removed; but' 
at present there are insuperable obstacles to enterprise, not the 
. least of which is, want of intelligence on the part of the Munni- 
pore Government to its own interests and that of its subjects. 

t came here just in time to prepare a field of cotton in my 
own grounds, on the principle recommended by Mr. Logan, and 
published in the Government Gazette, and it is coming on very 
well. The result I. will communicate in due time. 

Bead also the remarks of the Membera of the Cotton Com¬ 
mittee oh this sample:— 

Mr. M, Henderson .—This is a remarkably good sample of 
Indian cotton, free from stains and seed, fair length and strength 
of staple, and altogether a very desirable description for homo 
consumption. I would value it at about 8|d. per lb. in Liverpool. 

Further particulars from General Nutnall would be desir¬ 
able, say, the quantity note produced, the quantity tha^ could be 
produced, and the nature of the difiSculties in the way of in¬ 
creased cultivation and transport. 

Mr. J. Thomas .—This sample for Bengal cotton has a very 
good staple, about equal to the best Bhomerghur that comes to 
tliis market, but is inferior to that produced on the Bombay 
side, both in length of staple and silkiness. 

The colour is very good, but I think it would be impossible 
to get cotton in any quantity so thoroughly clean as this is In 
my opinion it would not bring hero more than Es. 3 over the 
price of fair Bengal though it would probably be worth about 
8d. per lb. in Liverpool. It would bo much fancied here (if well 
cleaned) for the China market. 

Mr, T. H. Mosley .—Tins sample is somewhat irregular 
in length of staple as was the case with the small muster upon 
which I reported for General Nuthall in April last, and such 
irregularity is doubtlraj) a result of the want of care in cultivation 
to which he refers in his letter. The cotton represented is, how¬ 
ever, a valuable and very usefiil description for home consump¬ 
tion, and the b^t specimen of hill growth I have ever seen, being 
^ soft to the feel,*bf^good colour and fair staple 'in length and 
strength of fibre—present, value in the Liverpool market would 
be fully 8 to Sfd. per lb. taking mid Orleans at Of. per lb. . 

It -will be interesting to learn the result of General Nn- 
thtdl’s own experiment in field culture of this cotton, and mean¬ 
while he might be requested to favour tlje Society with tho 
farther particulars referred to by Mr. Henderson. If quantity 
M available ? I see no reason why a good price should not com¬ 
mand the supply itfgood condition. , 

The Secrete^ mentioned he had applied to General Nuthall 
for the ]|equired iuormatiou. 
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Monday, the iZrd Janmry \il\. • 

J. A. Ceawford, Eso.', Pmident, »« the Chair. 

The Proceedingg of the last Monthly Meeting having been read and confirmed, 
the Chairman submitted the Annual Report. 

The Report was adopted. 

The Members next proceeded, in accordance with the Bye-laws, to the election 
of Ofidoers and Council for the current year. The scrutineere (MesSrs. C. E. 
Price and Protapa Chundra Ghosa) reported the result to be as follows:— 

Mr. J. A. Crawford, c.s. 

VUe-TresiienU—Tit. C. Fabre Tonnerre, Mr. W. Stalkartt, Colonel E. H. C. 
Wintle and Rajah Suttyammd Ghosal Bahadoor. 

Seeretary.—Vlt. A. H. Blechynden. 

Cetwci’f,—Messrs. A. H. Mowbray, L. Berkeley, S. H. Robinson, Baboo 
Romanath Tagore, Messrs. R. Blechynden, W. Pigott, S. P. Griffiths, M. 
Henderson, B. B. Colvin, S. M. Ross, Baboo Pratapa Chdndra Ghosa, and 
Mr. T. n. Wordie. 

Standing Commiileet .—The name of Mr. G. Conti was added to the Silk Com¬ 
mittee; Mr. A. Bi F. Thompson to the Fibre Committee; Mr. E. Vanentsem, to 
the Coffee and Tobacco Committee; Mr. J. H. Haworth to the Grain Committee; 
Mr. C. T. Insikpp to the Tea Committee; and Mr. W. Alexander, to the Fruit 
and Kitchen Garden Committee. 

The ordinary buisness was then proceeded with, and the following gentle¬ 
men, proposed at the last Meeting, were elected Members 
Captain E. C. Corbyn, Moulvi Mahomed Russeed Khan Chowdry, Baboo 
Golttck Chunder Chose, Captain L. Blathwayt, M^rs* G. Toynbee, W. Lloyd 
Jones and T. M. Francis. 

Jiejoined.—Vlt. G. A. Gloscott. ^ 

The names of the following gentlemen were submitteds as candidates for 

• • • , 

election• 

The fton’ble Maxwell Melvill, Judge of the High Court, Bombay,—pro¬ 
posed by Major MT. Nembhard, seconded by the Secretary. 

, Lientesant-Colonel J. A. Wright, Cantonment Magistrate, Morar,—-proposed by 
Colonel A. R. E. Hutohinsoi^ seconded by Dr. R. P. Hutchinson. 

Baboo Benode Behoiy Banneijee,—proposed by Colonel E. H. C. Wintle, seconded 
fay the Secretary, 
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N.7. Campbell, Esq., ^Eucnool Concern, Tirhoo^—proposed by Mr. S. J. Guise, 
seconded by Mr. T. H. Mosley. ^ 

F. G. L. Mathews, Esq., Nynee Tal,—proposed by Mr. J. A. Crawford, seconded 
by the Secretary. 

Haldane Battray, Esq., Assistant Superintendent of Police, Burrisaul,—proposed 
by Mr. A. T. Maclean, seconded by Mr. Crawford. 

Alfred Powell,. Esq., Saharunpore,—proposed by Mr. S. dennings, seconded by 
Mr. A. Anthony. 

J. A. Thompson, Esq., Chandeeghat Tea Garden, Cachar,—proposed by Mr. 
A. B. F, Thompson, seconded by the Secretary. 

E. A. Tburbum, Esq. (Messrs. J. Thomas k Co.),—proposed by Mr. A. H. 
Mowbray, seconded by Mr. Crawford. 

The following contributions were announced 

T.—Heport of Committee.of the Bengal Chamber of Commerce, froth let May to 
Slst October 1870. From the Chamber. 

2. —Annual Report of the Administration of the Bengal Presidency for 1869-70. 
From the Government of Bengal. 

3. —Progress Report of Forest Administration in British Burmah for 1868-69 
and 1869-70; and Flora Sylvalica of the Madras Presidency, Part 3. From the 
Government of India. 

4. —Report for October 1870, of the Department of Agriculture of the TTnitcd 
States of America. * From the United States Consul. 

6 .—Annual Report for 1868, of the United States Department of Agriculture, and 
Monthly Reports for 1869 of United States Department of Agriculture. From the 
Commissioner. 

6. —Annual Report for 1868 cf the Smithsonian Inatitution. From the Institution. 

7. —Proceedings for 1868-69, Tol. XII., of the Boston Society of Natural 
History ; Entomological Correspondence, Harris; and Gould on the Invertebrate 

^of Massachnsets. From the Boston Society. 

8. —Journal of the Asiatic Society of Bengal, Part II., No. 4. From tho 
Society. 

9. —A collection of seei’' gathered in Yarkand. From T. D. Forsyth, Esq. 

10. —A basket of fruit of the pear-shaped Tomato and seed of the some. From 
F. R. Browning, Esq. 

11. —Seed of the dtiuble Portulaca gathered at Ranchee. From R. W. King, Esq. 

12. —A collection of seeds gathered 6t Tajpoto Factory, Tirboot. From C. £. 
Blochynden, Eeq. 

The following is extract of letter descriptive of this seed 
**1 have sent down by this opportunity a box containing; • 

1st, Maiu.—l have ticketed those from American^ecd; those marked 1869 are 
from seed of that year grown in 1870; and those marked 1870 are from the seeds 
you sent me. 1 meny.oned in a former letter that I found the seeds of this did 
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not succeed so well the first year, and send the ears in proof. I have kept seeds of 
both, and will no doubt do very well next year; all the rest of the maize » 
country, of my own growing, 2 years in succession. It has improved. 

2nd, Zimna.~Ol this I have sent a large quantity, and will hereafter, I hope, 
send more; thefiowers are beautiful from which this seed is taken, both hir. 
King's lianchee stock, and my own. 

3rd, Variegated leaved Convolvolm.—Q{ this you wiU find some parcels. You* 
cannot mistake the seed as they are variegated also! 

4fA.—There is also seed of Convolvolus minor. The flowers are very pretty 
resembling “ Ipomoa rubro ” in miniature. 

blh, CaroKaa Paddy .—second cuttings from acclimatised and imported 
seed sent me by you, as also the ears that suffered from blight. 

6</i, Make .—Growing in the place of the flowers. (A luaue naturee.) 

Ilh ,—More Capsicums. The seeds can be extracted and well dried. I got the 
original seed from you. [From seed’presentcd, in 1869, by Mr, D. G. Buckland, of 
Nepal.] 

8</(, Palsams .—From Mr. King and my own stock; flowers of all colors, large, 
and very full. I hare never had such a display before as I had in the bushes from 
which this seed is taken. 

13.—Six samples of Cotton raised in the Nicobars. From Colonel Man, Superin¬ 
tendent of Port Blaii. 

Wild Silk yikldeb in tub AxY.tn District. 

Bead a letter from the Deputy Commissioner of Akyab, relative to a species of 
Silk Worm recently discovered in that district. fSce Correspondenee and Stleciiona.) 

Sbricultl'rb in Benoa^u 

The Secretary next submitted the following remarks from Captain Hatton, 
in reference to the observations of Mr. De Cristoferis, which wore read at the last 
Meeting 

“ In the Proceedings of the Society of the 201h Dccembei 1870, appeared a 
letter &om Mr, G. De Cristoferis complaining of my having, as ho alleges, made 
some remarks reflecting upon him. * ' 

“ Mr. De Cristoferis must permit me to deny the soft impeachment, and to assure 
him that no reflection whatever was intended; but as a fidthful recorder of 
facts relating to seiiculture, I w.as bound to point out/or the benefit of others^ 
the errq[S into which Mr. De Cristoferis had apparently fallen. 

It jros not for me to guesi that the gentleman “alluded to the Ceniigrade and 
not the Fahrenheit” thermometer, so that the alleged reflection arose altogether 
out of his careless manner of expressing himself. 

“ I repeat, however, pro»bono publico, that the system adopted by the natives 
of Bengal and their imitatoi'S, for premving the- eggs of annuals, is about the 
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trorst that oould have^been deyised, since the cirotilation of pun ftee air 
around the eggs is aa essential for the well-being of the future insect, as for 
the well-being of man himself, and this is simply a sober &ct and m “ witlieim ” 
whatever; if Mr, De Cristoferis cannot recognise this trutii, he will never 
become a thriving sericulturist. Sound sanitary principles are as essential 
to the preservation of insect health as to man himself, and this is all I intended 
'to point out. 

" As to improving the Folyvoltine species now under domestication in Bengal, 
it will be perfectly mpetMk, so long as the present system of cultivation is 
persevered in, for they receive not only poor feeding, but all attention to clean¬ 
liness and free ventilation is totally disregarded. Even the climate is inimical, 
for the worms cannot be reared upon the trees in the open air as nature intended 
they should be, and as 1 have done at Mussoorie with the alleged annual B. 

and the Folyvoltine B, nnmsis. Eggs of the latter transmitted to Bengal 
as soon as deposited would now reach their destination previous to batching, 
and obviate the necessity of estabiishing a silk farm in Bengal where the same 
method cannot be pursued. 

“ In conclusion, I beg leave to express my regret that my remarks should have 
given offence to Mr. De Cristoferis to whom I wish every success.” 

Cotton in the Nicobars. 

Bead a letter from Colonel Man respecting the Cotton samples above referred 
to;— 

“I send you specimens of various descriptions of Cotton grown in theSicobars, 
some being raised from seed sent out by the Home Government^ end one or two 
samples from plants found on4be island. 

“ I shall feel obliged if you will kindly favor me with your opinion on their 
value as to quality and fibre. The seeds were sown rather late in the season, 
but the ground had to bo cleared of jungle, and made ready for planting, hence 
the delay. The boisterous winds which prevati at the Nieobarshave stripped 
the trees of a great number of their pods. I took one bush as a fair specimen, 
and 134 pods were couBte<i,<m it, and the man in charge said that at least aa 
many more had been blown off by the wind. (I mean to guard against this in 
. future by planting the ridges.) Perhaps you can tell me if the abovenamed 
quantity represents'a good yield.” 

Bead the following report by a Melnber of the Cotton Committee (lUr. J. M. 
Boss) on these samples 

No. E-This is certainly magnificent cotton, and has probably deteriorated 
little, if at all, from the parent stock. I make the staple equal to the best 
“Sea Island,” but color and strength rather inferior,r probably worth 19 to 20d. 
per pound. 
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No. 2.—Slightly inferior in staple to No. 1, Wt probably stronger. The 
sample is too small to judge from. ‘ 

No. 3.—Similar td No. 2, but rather inferior in strength and color. 

No. i .—A good merchantable article, with a mean staple of about 1-1 inch, 
or e(|aal to the best Uplands in this respect. A nice silky strong fibre, and pro* 
bably worth about lOrf. per lb. ^ 

No. 6.—^The muster is very small, staple seems to have been injured by handling. 
It seems to me to class with Nos. 2 and 3. ' 

No. 6—is clearly from Fernam stock, but I think has deteriorated, and would 
not be worth more than perhaps 8d. per lb. to-day. 

The Secretary observed that sample No. d is very similar to some Cotton 
submitted to the Society by Captain Tulloch, of the Day Dream, in March 
1860,—(Journal, Vol. XL, page 16, Proceedings of the Society.) The seed was 
probably introduced many years ago by the Danish Missionaries before these 
islands were ceded to the British. 


Cni.TUR8 OF C'ABOLma Faddy in the Soondebbdnds. 

Read the following roport by Mr. A. M. B. Nicholetts, on Carolina Paddy sown in 
Haulgatchyea, Lot No. 109, and submitted a basket-full as a specimen of the 
produce 

“This paddy so well known both in America and England, has hitherto defied 
the efforts of the Eemindars to cultivate to any extent. 

“The present sample is raised from fivemaunds of seed imported from England by 
the Agricultural Society, and purchased by the exhibitor at rupees twenty per maund, 

“ The first experiment was tried on or about the month of July 1868, germina¬ 
tion taking place in 12 days. Only two maunds of the five, however, germinated, 
the yield consequently being small. , 

“In 1869 thegermination from the result of the preceding year took seven 
days, and the crop was an average one. 

“ The next year, however, was very successful, inasmuch that the germination 
took place in three days. The amount sown was three hundred and fifty biggahs, 
and the crop about two thousand and four hundred maunds, a sample of which is 
the same now before the Board. , • 

“ The exhibitor feels certain that it is a staple that will repay any expense which 
Government may feel inclined to incur by supporting the grower. ^ 

He, therefure,^preBent8 it before the Board for sale, lA any price they may 
think fit to offer; as he can, by the Government supporting him, introduce the 
growth of this valuable commodity throughout the Soonderbunds, and thus 
grea&y benefit the agricultural interests of India.’’ 

Letters were also read 

From the Secretary to jhe Government of Bengal, dated 7th January, submitting 
some further particulars regarding the introduction of the Ipecacuanha plant into 
India. 
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Froeeedingt of the Society, 

From Messrs. Barr and Sugden, seedsmen, London, acknowledging receipt of 
order for seeds, and prorfising it their best attention. , 

From the Corresponding Secretary, Boston Society of Natuial History, return¬ 
ing thanks for this Society’s puhiicationa, and presenting certain copies of theirs. 

From the Secretary, Smithsonian Institution, Washington, acknowledging 
receipt of copies of this Society’s publications, and advising despatch of certain 
copies in return. 


Timday^ the 28/7* February 1871, 

J. A. Cbawpord, Eso., Fresitient, in the Chair. 

The Proceedings of the last Monthly Meeting were read and confirmed. 

The following gentlemen were elected Members:— 

The Honorable Maxwell Molvill, lient-ColonelJ. A. Wright, Baboo Benode 
Beharry Bancrjee, Messrs. N. J. Campbell, F. G. L. Mathews, Haldane Rattray, 
Alfred Powell, J. A. Thompson, and E. A. Thurburn. 

The names of the following gentlemen were submitted as candidates for 
election:— 

Lieutenant 6. M. Rogers, 4th Goorkhas, Bukloh, Punjab,—proposed by General 
A. Prior, seconded by,the Secretary. 

. G. L. Calder, Esq., !E. B. Railway, Kanchrapnra,—proposed by Mr, S. P. Griffi n,.^ 
seconded by Mr. A. Murdoch. 

James Murdoch, Esq. (Messrs. W. Moran and Co.),—proposed by Mr. Griffiths 
seconded by Mr. Murdoch. ^ 

Major T.M. Shelley, late 11th Regt, Morar,—proposed by the President, 
Seconded by the Secretary. 

J. T. Rowett, Esq., Merchant, Rangoon,-proposed by Mr. R. Redpath, 
seconded by the Secretary. 

• Dr. James Wise, CivU Surgeon, Dacca,-proposed by Mr. J. J. Gray, seconded 
by the Secretary. 

J. W. O’Keefe, Esq. (MffsiwKcttlLwell, Bullen and Co.),— proposed by Mr. S. 
P. Griffiths, seconded by Mr. J. G. Meugens. 

JaiqpsSutcliffe, Esq., Principal of tlie Presidency College,—proposed by Mr. 
Crawford, seconded by'thq Secretary. . 

Captain H. S. Jarrett, Staff Corps, Calcutta,—proposed by Mr. Cra<?ford, 
seconded by the Secretary. , 

■ Colonel J. Gordon, Commanding at Jhelum,-proposed by the Secretary, 
seconded by the President. 

J. M. Comley, Esq., M.K.C.S., Calcutta,-prooosed by Mr. T. E. Carter, seconded 
by Dr. 6. B. Ferris. 
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Lientenant-Colonel H. Mills, Dy. Assistant Commissar^ General, Bareilly,— 
proposed by Captain H. II. Bircb, seconded by the Secretary. 

As «» Honorary Vernier.—Baboo Peary Cband Mittra, on the recommendation 
of the Council. 

The following contributions were announced 

1. —A collection of fruit trees. Oranges, Limes, &c., from Debroogbur, Assam, 

From J. M. Wood, Esq. ^ • 

2. —Bulbs of Achiraines and Gloxinias. From Dr. T. Beaumont, 

Dr. Beaumont writes—“ I find Gloxinias do better if made to flower twice a year. 

I plant the bulbs now (January)_they flower in Ap’il, are dried in May, re-potted 
and watered as soon as they begin^to sprout in July, and they flower again in August 
and September, Treated thus the bulbs are finer, larger and grow much stronger 
than if flowered only once, and there is the advantage of two crops of flowers.” 

The bulbs have been transferred to the Botanic Garden. 

3. —A quantity of Melon seed. From Colonel J, Ilaughton. 

Colonel Haughton writes, that this melon seed was given to him by an Affghan, 
who said he brought it from his homo neat Gbuznee. The seeds which he 
(Colonel H.) has sown have vegetated. Before being sown, the seeds should be 
well washed to clean them of mucilage, or they are apt to rot, 

(Available to Members, early application recommeuded, as the time for sowing 
is nigh at hand.) 

4. —Seed of a beautiful gigantic white rose. From LicnCbnant J. F. Pogson, 

The following is extract of Lieutenant Pogson’s letter, dated from Simla, 31st 

January 

“Thinking that many Members of the Agricultural and Horticultural Society 
would like to send their friends in England some ,seed3 of the beautiful gigantic 
white creeping rose of these hills, I have this day despatched to your address 
a small banghy parcel of these seeds. 

“ They were gathered off two Pine Ecloo (Cedrus Deodara) trees fully 70 feet 
in height, and when in flower, they gave these trees the appearance of an immense 
bouquet, which perfumed the air for a considerable distance. 

“Small packets of the seed if sent home in overlan^Iettprs, would reach England in 
ample time for sowing in spring. But to ensure their germinating, the sooner they 
leave India the better. These seeds were gathered eight days ago, and are quite fresh,” 

(These seeds should also be applied for immediately.) > 

6.—A sample of indigenous cotton from Assam. From Major T. Pollok. • 

Major Pollok writes thus regarding this cotton 

“I’sent you down a few days ago a small parcel containing some pods of 
cotton I picked out of a field off the stalks near Tikri Kella, pergunnah Michpara, 
and belonging to the Luekenpore Rajah, near Goalparah. They struck me as 
being very fine ones, so I send them; but as my experience jegardiog cotton 
culture is mV, I may be altogether wrong.”- 
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Mr. J. M. Bobs (a member of the Committee) offers the foUowhig remarks 
regarding this cotton;— 

I hare heard a good deal .about this Assam cotton, but have never before seen 
it in the pod. The quantity of cotton in a pod exceeds that of almost any other 
quality of which I am acquainted, except occasional selected pods, which I 
presume these are not. The cotton is harsh and staple of the shortest, but from 
tbs strength of the fibre end its really good color, I consider it an article of soma 
value. It would probably sell lower than any cotton imported into Great Britain 
on account of its inferior staple, but I think in the present state of the home 
market, it would be worth 51 to S^d. per ib if well ginned and free from stained 
cotton, or, say, i to id. per ft below “Fair Bengal.” It is of a quality which 
would find ready sale here, at probably Bs. 16 to 16-8 per bazaar maund. 

Ibkioation by Wind Power. 

Bead the following letter from Mr. H. A. Harris, of the Bengal Marine, dated 
16th February, in continuation of his previous letters on the subject, as published 
in the Proceedings of August and October last 

“ I have now much pleasure in sending you a windmill pump complete, and I 
hope you will give it a good trial in a clear open spot. 

The pump now sent is more adapted for a large garden, tea or indigo plantation, 
&C., than for common native use, it being rather expensive. I am still engaged 
in trying experiments' to determime the cheapest and best form of wind pump for 
the use of ordinary ryots. Any assistance the Society may be disposed to grant 
towards that object will be most acceptable, 

“The present model is made with an old boat pump, and the wood work is very 
rough, the crank and revolving head are, however, of the best wrougbt-iron, and 
1 have no doubt but that you 'will be able to judge of the capabilities of wind 
when thru applied. The hose and sail cloths should be removed when the pump 
is not required, to prevent accidents from sudden squalls, and the whole of the 
iron work should be lubricated occasionally to prevent rust, 

“ A Warner’s patent pump is the best adapted for wind power. The following is 
an estimate of the cpst of a wind pump up at Chittagong on Mr. Fuller’s garden, 
and which he is very sanguine will be most useful during the ensuing hot weather. 
A report on its working will be sent me. 

B. A, P. 

Warner’s 2i inch Patent Pump ,... ... 25’ 0 0 

Eevolving head, crank, &c.,.lathe turned ... 50 0 0 

Wood work, about ... ... ... 25 0 0 

Iron piping, at 12 annas per foot ... ... 15 0 0 

Contingencies ... ... ... 5 0 0 


Total Bs. 120 0 0 




“ The sails are set to an angle of 20°, 'which I find sufficient for ordinary vork; 
one of them is weighted to assist the up stroke of the pump, 

“ A slight push is sufficient to turn the sails to the wind. The present ones will 
work the pump in a moderate hreese, but larger ones might be applied in Tety light 
winds, and smaller ones in strong monsoon gales, or the sails cloths could be reefed, 

“ A similar pump has been successfully used on board a ship. One saved the 
•‘Royal Visitor” in a gale of wind, and in the course of my purveying duties, I 
have seen hundreds of places where it would hare been most useful, especially 
in Orissa, 

“ 1 shall be moat happy to assist any one who may wish to fit up a wind pump, 
and any suggestions for an improved one will be appreciated and tried, 

“ The favour of a report on the subject (after trial) is requested.” 

Jleiolval. That Col. Wintle be requested to give this windmill pump a trial, and 
communicate the result to the Society, 

Pboposal fob a Silk Fasu in Bengal, 

Submitted the following remarks from Mr, 6, DeCristofeiis on the above 
subject:— ^ 

“ I have to thank you for the copy of the Proceedings of the Society of the 21st 
ultimo, which you forwarded to me. Captain Hutton in his letter on Seticulture 
in Bengal, which appeared therein, has condemned in so peremptory a manner 
the usefulness of establishing a silk farm in Bengal, and uphoMs on the contrary 
his views of having the farm established in Mussoorie, that a few more remarks 
on this matter may not be imcalledfor, to clear some points which appear as yet' 
in the dark. 

“ In proposing to establish a silk farm in Bengal, I was far from supposing that 
it would have been sufficient to supply seed-cocoons within easy reach for all the 
demand of the country. But if the farm had been in the course of time successful 
enough to-pay itself, or offer little loss, branch farms may have been established in 
other distiicts, rendering therefore the benefits of the system more general. 

“ It is admitted also by Captain Hutton that the present method of rearing the 
worms adopted by the natives is deficient in many respec^ Would not, therefore, 
the adoption of a sound and practical system, and particularly the careful choiee 
of cocoons for seed (to which the natives pay little or no attention) tend of itself 
to improve the poly voltine species so generally reared in Bengjl ? The farm Ideally 
established would not only do this, but show the natives the way of doing it them* 
selves.'' And as regards the introduction of exotio species, 1 think that experiments 
would 1)e more practical, and to be depended upon when made in the locality where 
they are meant to be adopted. 

“ But the strong argument in Captain Hutton’s veto for the establishmmit of the 
farm in Bengal seems to be, that as the worms cannot be reared upon the trees in 
the open air, it is perfectly impossible to improve the polyvoltine in Bengal, 
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JSsaring nUc wonQg Wr in the open idr iecertaiplp aecording to the law of 
nature, but where nature faile, art has taken its .plaoe often for the best in both 
auiiaal and vegetable life. 

“ The aUk worms imported and reared in Italy and France since centuries produced 
previoua to the last disease (the Atrofia) the very best cocoons known, and this 
was owing to the careful and intelligent treatment of them, being reared in rooms 
tept occasionally warm with artificial heat, and ventilated as may be required. 
From what ill influence the European craps^(and of other countries) have lately 
failed, and whether the disease is in the worm or the mulberry plant, is a question 
that science has not yet cleared up. 

*' A tiifd to rear on trees in the open air, but ,on a fmall scale, and for the purpose 
only of obtmning cocoons for seed, may be made also in Bengal during the eold 
aeasoui when we have neither to fear too powerful a sun, nor the damages that 
may be occasioned by gales or rain. 

“ It is now a question whether by establishing a farm in Mussoorie, it is intended 
to reproduce there the cocoons for seed only from the original stock sent from 
BengaL In this case it is likely that the polyvoltine species, in a much cooler 
climate, may be gently retarded and become bivoltine or trivoltine, and how is 
this to be avoided i I would further ask how often during the year can mulberry 
be out in Mussoorie, and how we are here in Bengal to depend upon the arrival of 
the eggs in the time they are wanted. There in summer eggs will hatch after 
seven or eight days of being deposited. Would not this create another difficulty ? 
Before closing this letter, I wish to record from my old notes, an experiment I made 
as&r back as in February 1867, of rearing here some China oocoona from eggs 
that 1 received direct from there. 

“ The eggs were partially hatched when they reached me, and continued hatch* 
ing very irregularly in the same way as do the eggs from lapan. 

" In the first two stages these worms had not a very healthy appearanoe, but 
became more promising as they advanced in age. * 

w The education of the worms was rapid. It begun on the 16th of February, 
and food was plentifully given, and on the 10th of March they began to spin the 
cocoon without showing signs of prominent disease. I reeled a portion of these 
oooomiB; they unwound w ill, even without evening, and the yield was a sser 
fiietory weight of silk from kahun of cocoons (a kahun numbers 1280 cocoons), 
■ whrteas with the Japanese cocoons which I reared and reeled here last it 
1.4 ka|t“iw to makwthe same quantity of silk, which is no improvement on 
,tbe best Bera Pullo, or even the best polyvoltine cocoons as far as yield is oonoemed. 
.. J m^.yeinark a cunous feature of the China and Japan worma reared in Bengal, 
that when ready to spin they will not (with few exceptions) ascend of their own 
accord to fom fhp cocoons on the twigs placed for this purpose between the trays 
ac they do in Europe, but must be taken off the trays, and plaesd ia the 
Ohwdethee wed ia Bengal (a mat-tray isteniMted with aannw partitiopi) by 
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wMch teode tereral worau are picked in an unripe atate often requiring n kat . 
feed, and on tkeir epinping the cocoons, numbers of worms getting together, will 
gtre a large quantity of double cocoons, ie., a cocoon with two, and some times 
three worms inside.” 

TniAL OF Caboi,ina Pa»st in Assam and Midnapobs. 

Bead a report from Mr. Bichard Rowe, dated from Debrqghur, Assam, 23rdP 
January. /'See Corretpondenee and Sek/fiomJ 

Impeovembnt of .Wheat by seiectiob. 

Bead the following letter from Mr. J. H. Bridgman of Newra, Gomickpore, 
dated 21st February, on the above subject (Mr. Robertson’s communication waf 
submitted at the Monthly Meeting in May last, and Mr. Bridgman’s previous 
letter in the following Meeting in Juno) 

“ I take the opportunity afforded by the remittance of my subscription to 
^ve you what information I can about my experiments in the cultivation of 
wheat. The little packet of Mr. Robertson’s wheat which you were good 
ehough to send me, came to grief in an unexpected manner. I left it unopened 
on my library table, while a little tin box was being made in which to keep it free 
from damp. A day or two afterwards I perceived that a little hole had been made 
in one end of the packet, and all the seeds extracted. It was evidently , the work 
of a mouse, and was the first indication I received that thereVas a mouse in the 
house. I lost therefore the opportunity of trying what result could be obtained 
from sowing Mr. Robertson’s improved grain. With respect to my selected ears 
of wheat, measuring from 3^ io ^ inches long, I think I may venture to hope 
that a great success has attended the experimen):. The seeds were purposely 
sown in quite a medium soil, with little manure, my object being to obtain a 
variety which owed its increased lengthijof ear to nature only, and not to high 
culture. They were sown wifli tho spade and unfortunately, in consequence, sown 
too deeply, by which a great deal of the plant was lost; but of those plants 
which have come up, I ilud all the ears of the same unusual length as those of 
the parent grain. Some indeed are longer. I find fern which measure 4f inch 
in length, which is ^ an inch longer than any which I selected. I find it difficult 
to contdude that this can be the result of accident rather than selection. At any 
rate it affords encouragement to go on with the same course of experiment. 

“ You referred in one of your letters to my own and Mr. Hall’s efforts to obtaiA 
• better kind of wheat many years ago. The most promising among a great 
variety of seed which you then sent me, was that bearing the name of “ Folish 
wheat.” The grain was hard, but of singular length. 1 cultivated it successfiilly, 
and obtained a large store^jf it, which I purposed distributing among my tenanto. 
Unhappily, an assistant in my employment, acting in my absence, under some 
strange misapprehension of orders, sold the whole of^it in the bazaar without 
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leaving a aingle grain. Bpt I &n4 that, though this happened aome 24 years ago, 
the wheat has not been forgotten, £)r a native zemindar inquired for it last year, 
deseribing it with so much ezactnesa, that it could not he mistaken. He was very 
desirous of getting some of it to sow. If it can bo procured, I should be very 
glad to renew the attempt to propagate it.” 

Betolved. That a small quantity of the "Polish wheat” referred to by Mr. 
Bridgman, be impm^ed for next season’s sowings. 

Mode oe DEsraoTiNa the Cotton Bole Wobm. 

The Secretary next read a letter from Mr. Q. H. Kearney, of Bholee Indigo 
Concern, Etawah district, dated 27th January 1^71:— 

" The Cotton Bole worm that attacks Hew Orleans cotton most particularly, is 
an animal so destructive to the interest of the cotton grower, that I simply place 
the result of my experience at the disposal of those labouring in the same field 
of such magnitude and interest both to England and to India. 

"The worm is a screw-bodied white one, with an awl-shaped head, and his 
practice is to steal up from the root of the cotton plant to the pod or bole, and 
getting a leverage from the calyx or leaves that suround the bottom of the 
bole or pod for his body, he bores a hole, making a snug retreat supplied with 
food for himself, leaving no cotton for the laborer “ Homo.’’ 

" After many varied trials, results being failures, I trust it will now be acknow¬ 
ledged that the aninihl is simply out-manueuvered, for by removing the leaves that 
gives his body leverage, he can only stay a short time on the pod or bole, and then 
falling oS| he tries again aad again with no better results and as a consequence 
dies from starvation and want of shelter. 

■ “It must be borne in mind that the bole worm does not present himself every 
year, and so the removal of the leaves at the bottom of the pod should only be 
when some of the worms have appeared. 

"The removal of the leaves—to outwit this little destroyer of human labor— 
would not exceed one rupee pec acre, for children could easily do it as also women.” 

Letters were read— 

From Lt. J. F. Fogson,,suggesting the introduction of new varieties of potatos 
into the hills to replace the present worn out stock 

“I am sorry to report that this year's Mahasoo (Simla) potatos are more or 
less dSbuased. Though fine to look at, when boiled the inside shews green and dark 
spots, and are quite unfitto eat. . 

" I fear that, unless some active measures are taken this year, that next October’s 
crop will bq a perfect failure, and then the European troops will suffer''much 
inconvenience from want of this valuable tuber. I beli»ve Generol Tapp 
introduced the potato into these hills some 35 years ago, and the crops having 
been raised year after year from the same seed, generally grown in the same 
field, has at last degenerated. 
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" The Bunneahs hare managed to get this (potato) cultivation almost entirely into 
their own hands, and/ts not one of them would expend a sixpence for fresh, sound 
seed, the destruotion of the potato crop becomes a mere question of time. Carter 
and Co. of London, have introduced some very superior, and one splendid variety of 
potato into England. But as yet I do not think any of them have been sent to India.” 

Agreed, on the recommendation of the Council, that a sum not exceeding Ks. 
200 be disbursed for the purchase and despatch of the best descriptions of potato! 
procurable from the Hooghly District, 

From Col. Horace Brown, Dy. Commissioner, Thayet Myo, in reference to an 
application for eggs of the species of Burmese silk worm alluded to in his paper 
published in a recent number of tiie Oautte of India. Col. Brown intimates the 
mode he proposes to adopt to meet the requisition of the Society and other appli¬ 
cations, and send, in the meantime a small quantity of eggs which reached a few 
days ago, but unfortunately all hatched on route, and not a single worm reached alive. 

Prom the Secretary, Cape of Good Hope Agricultural Society, acknowledg¬ 
ing receipt of silk worm’s eggs (Bombijg tetter), which reached in good condition, 
and of the last published number of the Society’s Journal. ” Captain Hutton’s 
interesting paper on silk culture in Australis, contained in this Number of your 
Journal, is valuable to us, the climate of that country being about the same as 
ours. I transmit herewith a copy of our last Annual Beport, from which you 
will glAm what we are doing. Sericulture is entrusted to a separate commis¬ 
sion, but we work hand in hand to attain our great object” • 

From F. Halsey, Esq., Umritsur, in respect to the lettuce seed forwarded last year 
by Major James Williamson from England. Mr. Halsey reports that it germinated 
freely, and that its produce has turned out remarkably good; it is a cos lettuce. 

From the Secretary, Board of Bevenue, applying on behalf of the Madras 
Government for a model of a rice hulling machine, similar to that in the Society’s 
museum. Complied with. 

From Secretary to the Chief Commissioner of Mysore, enquiring where seed of 
the best Havannah or Shiraz tobacco is procurable with a view to its experimental 
cultivation in the province. 

The Secretary intimated he had sent a quantity of Havannah seed, and sug¬ 
gested the steps to be taken to procure a further supply. 

Frbm Messrs. D. Landreth & Son, Philadelphia, acknowledging receipt of order 
for this year's seed, to which they will give early attention so as to enshre its 
arrival in all April—May. . ' • 

Froft Messrs. Law, Somner & Co., Melbourne, order for field seeds acknow¬ 
ledged, and best attention promised to it. 

Mr. Archibald Bogers submitted a Hyacinth and a Cyclamen, both in flower; 
Mr. W. H. Gheetbam shewed Ferraria undulata in bloom (a bulbous plant from 
the Cape of Good Hope) ;*and Mr. W. Pigott exhibited some good specimens of 
cut Pinks, raised from English seed. 
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For the above aonmmnieationa and oontribatiooa the best thanks of the Sociefy 
were accorded. 


Thwtiay, Hu ^Zrd March 1871. 

J. A. CaAwro&s, £sa., Pretidtnt, in ihe Chair. 

•The FtToceedings of the last Monthly Meeting were read and conflnned. 

The following gentlemen were elected Mei^bers 

Soitorary Member —Baboo Feary Chand Mittra. 

Ordinary Members—Lieutenant 6. M. Bogers, Major T. M. Shelley, Oaptaln 
H. S. Jarrett, Colonel J. Gordon, Messrs. G. L, Calder, James Murdoch, J. T. 
Bowett, J. W. O’Keefe, James Sutcliffe, J. M. Comley, Dr. James Wise, and 
Lieutenant-Colonel H. Mills. 

The names of the following gentlemen were submitted as candidates for elec¬ 
tion:— 

William Willson, Esq., Indigo-planter, Bansghat, Chupra,—proposed by Mr. 
W. B. Brown, seconded by the Secretary. 

Captain W. Siddona Young, Commanding at Chunar,—proposed by the Secre¬ 
tary, seconded by Dr. B. H. Perkins. 

Colonel H. H. Maxwell, h.a.. Superintendent, Gun Foundry, Cossipore,— 
proposed by Mr. Crawford, seconded by Mr. T. H. Wordie. ' * 

Nawab Fyz Ally I£ian Bahadoor, Jeypore,—proposed by Baboo Feary Chand 
Mittra, seconded by the Secretary. 

Brigadier-General A. Maodonell, c.b.. Commanding Bohilcund District,—pro¬ 
posed by Captain £[. H. Birch, seconded by Mr. Crawford. 

Lieutenant-Colonel H. Templer (Staff Corps), Bareilly,—proposed by Captain 
' Birch, seconded by Mr Crawford. 

W. 0. A. Beckett, Esq., Deputy Commissioner of Cooch Behar,—proposed 
by Coloiusl J. 0. Uaughton, seconded by the Secretary. 

Major John Macdonald, Survey Department,—proposed by Dr. Tonnerre, 
seconded by Mr. Crawford. 

F. Bodriguez, Esq., Calcutta,—proposed by Dr. 0. B. Ferris, seconded by the 
Secretary. 

The following contributions were announced 

l'.—Correspondence Respecting the cultivation of Silk in Sydney,— {torn Dr. 
Gaorge Bennett. ' 

2. —SelecUoas from the Becords of the Government of Bengal, Public Works 
Department, Itrigation Branch, No. 1, regarding Damooda Canal Project, and 
Becords of the Geological Stuvey of India, Vol. 1, Part I. From the Government 
of Bengal. 

3. —The Ihra Sylvatiea of the Madras Presidency, by Major Beddome, Fart 
VI. From the Government of India, 
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4.~HoBthl7 Bepori of Department of Agrieulture, yoited States of America, 
for November and December IS70. From the Hon’ble N. P. daoob. 

6.—Beport on the Boyal Dover Garden, Fort Blair, by Dr. J. B. King. From 
Colonel Han, Superinteadent of the Andamans. 

6.—Journal of the Asiatic Society of Bengal, Fart I., No. 4, 1870. From the 
Society. 

. 7.—A small quantity of indigenous Tobacco Med. Front Lieuten^t J. F. 
Fogson. 

8. —Various samples of Tobacco raised at Oharwar in the Bombay Presidency. 
From E. P. Bobertsan,,£Bq., Magistrate and CoUectcr of Dharwar. (Beferred to 
the Committee for report.) , 

(Full particnlars regarding the above seed and Tobacco will be found in the 
body of the Proceedings.) 

9. —Several fine specimens of Maize, Cholum, Carolina Paddy and other grains. 
From Major O. T. Bume. 

Major Bume writes that these are the produce of the Government Model Farm 
at Madras, and are forwarded by His Excellency the Viceroy for the inspection 
of Members. His Excellency also sends some seeds of tho different hinds for 
trial. 

(This fine seed is available to Members who will undertake to oommnnicato the 
result of their sowings.) 

POKTBAIT OP Mb. Geotb. 

The Secretary drew attention to the above portrait, which had been received 
since the last Meeting and placed in the Hall. This portrait of the late President, 
which was pronounced a good likeness, is the result of the resolution passed at the 
Monthly Meeting in August 1868. * 

Essavs on tug Oultivatiok and MANUFACrruBE OP Tea. 

The Secretary announced the receipt of eleven essays on Tea culture and manu> 
facture from Assam, Cachar, Darjeeling, Dehra, Kangra and' the Neilgherries, 
which had been sent in to compete for the prize offered last year. Those foom 
Assam and Cachar had already been referred by the Council to a Committee to 
report thereon. A Committee for examination of the others had not yet been 
selected. . 

• Hobti-Flobicvltobai. Exhibition. , 

Submitted the following reports of the Judges on the Show, held at the Metoalfo 
'Hall,mn the 23rd February:— 

^rtieullural .—The collection, both of vegetables and fruits, was not equal in 
quantity and quality to former years. The Asparagus was very poor. Ardriioke 
good. Of the Srtutiea tribe, the Broeoli was good considering the lateness of 
the season; of Caulifiowers there were a tew good samples; all the Cabbages 
(Sugarloaf, Savoy, Early York) showed wril; only one good specimen of Scotch 
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Sale was exhibited. There was a tolerably good collection of Turnips. A very 
good collection of Knolekole. Some of the Celery was excellent,' otbera indififor* 
ent. Carrots, Beet and Onion all good. Endive, middling. Lettuce poor. Of 
Peas the collection -was limited, but good, and Spinach the same. 

In the fruit department there were some good Baels, Guavas, long Plums, 
Papeeyaa and Pineapples. Sapotae and Pomegranates very good. 

‘ About one hundred maleei competed, and prizes to the amount of Bs. 262 were 
given, according to the annexed list. 

CaaKLBs Pabbb ToNmiBBE, 

W. STAI.KAHTT. 

' Feaby Chand Mittba. 

A sample of Havannah Tobacco grown at Tangrah on the lands reclaimed by 
the Justices with the sweepings of the town was exhibited by the Health Officer, 
The Tobacco is well grown, the leaf very fine and soft, and the mode of curing 
it excellent. The Tobacco deserves a special mention, though not included in 
the list of the plants which were allowed to compete for prizes. 

Chabbes Pabbb Tonnexbb. 

FlorieuHaral. —The display on this occasion was small as compared 'with 
previous years. The collection of Boses was especially poor and limited; the 
produce of two gardens only instead of 10 or 12, as in former years. There 
was a fair display of Camellias, but all of the white flowered variety. The collec¬ 
tion of Heartsease was larger than usual, including several good specimens. 
Some fine plants of Fraheisceai were shown, and two good examples of ColxBa 
teandeta. The collections of PetmiUu, Phlox, Portulaeai, Verienta, Oxalit and 
Pegonias were tolerably fair, .There was a large display of Mms, a few pots 
of Companulai and double Larkspurs. The collection of Ferns' was larger than 
usual, including a fine Tree Fern from Caebar. 

Among the few novelties, were several plants of Clianthus Bampieri, in flower, 
from the gardens of Baboo Heraloll Seal, Dalhousie Square, and Bajah Suttya- 
ntuid Ghosol; of Cyclamen and Tulip, from Mr. A. BogePs garden; a speckled 

Amaryllis from the Hon’ble J. P. Norman j AnatoekUiu -—f (in flower) 

from Mr. J, A. Crawford’s garden; two fine examples of Ivy from the garden of 
the Hon’ble £. Jackson; some Lantanas (French Hybrids) from Mr. G. Bartlett, 
and a plant of Aruloloehta aaeeata, &om Baijeeling, from the Boyal Botanic 
Garden. 

From tiie Boyal Botanic Garden came a fine collection of pknts of-various 
sorts, which added much to the beauty of the Show. 

On the day following the Exhibition, a splendid large plant of Climfhta 
Baai^uri -was received from Mr. A. Murdoch from ,his garden at Serajgunge. 
Though this plant arrived too late for competition, it was deemed so superior to 
those submitted on the pi|vious day, that an extra prize of Bupees 10 was awarded 
to it, ' ' 
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The produce of 20 gardens was submitted, and prizes to the amount of 
Bs. 15$ were awarded to the mhes of 15 gardens 

John SootT. 

G. W. BabtIiEtt, 

J, Lynah, 

Pboposab fob a SiIiK Fabm. 

Bead the following rejoinder from Captain Thomas Hutton, to the remarks of 
Mr. G. de Criatoferis, submitted at the last Monthly Meeting 

“ As to your friend Mr. Cristoferis, his best plan will be to eetabliah a small 
Silk Farm of his own, and he will then soon practically learn that all I have 
eaid is simple truth; indeed, he proves it by showing his own failures with 
his Japan worm, and the other importation from the same locality, the name 
of which species he seems unable to ^ve; the separated eggs of his Japan 
worm are now hatching, but very irregularly still. There is probably still some¬ 
thing of the cross left in them. As, however, my opinions do not appear to be 
received with much favor in Bengal, by all means induce the Government, if you 
can, to establish a Silk Farm there ; I do not say that no improvements could be 
effected, because I have frequently pointed out that, under an improved system 
of treating the worms, some good may possibly be effected; but then my 
system would be to abolish the practice of feeding the worms wjth watery' culiitiffs, 
and give nothing but sound ripe leaves as is done in Europe. Mr. Cristoferia 
acknowledges that the natural system would be to rear the worms on the trees, 
but that in Bengal it could not bo done; this at once proves that the climate of 
Bengal is not naturally tutted to the constitution of the worms, while the climate 
of Mussoorie is so. You must bear in mind that ail your species were originally 
from the north of China and its neighbouring Islands, and commen sense alone 
is. sufficient to show that such species could not be expected to give the same 
results in Bengal as in their native climate. All your work must, in a measure, 
be done on artificial principles, from which, although profit may be derived, yet 
it can never equal that of the parent country. 

“There is no reason why you should abandon Silk culture if it pays, merely 
because in Mussoorie and in China the worms thrive better. So long as your 
returns warrant the cultivation of Silk, by all means continue your operaijons, 
but do not feel disheartened because better results can be* obtained elsewhere. 
As to teaching a pig-headed Bengali j^ot to improve his system, you may as* 
well try to teach the monkeys, for if an improved system entails the least addi¬ 
tional expense they will not adopt it. It may, doubtless, be tme that one 
farm at Mussoorie will not give all the results required by SericulturisU; 
hut the question is, whether other farms will succeed better 1 I think not, yet 
I may be mistaken; therefore, see what you can effect in Bengal.” 
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Exotic Tobacco CoLTivATicfN at Dbabwab. 

Bead communication, dated iOth December 1870, frou^ Mr. E. P. Bobertson, 
regarding tbe samples of Tobacco refereed to above. fSee Corrttpondenct anil 
SeleetionsJ 

Indiobnovs Tobacco of thb HutABAYAa. 

. The Secretary next read the following remarks from Lieutenant J. F. Fogson 
regarding the tobacco, of which a quanUty of seed has been sent and already 
noticed under the head of Contributions 

“ I have the pleasure to enclose half a tolah weight of wild Himalayan tobacco 
seed. The plant is a perennial, stands the severest frost, hail and snow, is always 
in leaf and in flower from August to March. In appearance it is very like the 
iTirginia tobacco plant, especially the leaves. But it reaches a height of over 
eight feet (but under 9) and is an evergreen; further, tbe plant only dies when 
pulled up by the roots. The seeds sent were gathered from plants which 1 know 
to be seven years old. 

“ This tobacco grows in such out-of-the-way places on rocky soil that the only 
way for accounting for its presence is the assumption that small birds have fed on 
the seed and passed them undigested, just as they do seeds of the Peepul, Bair and 
Guava. The paharees do not cultivate the plant, neither do they use its leaves 
as tobacco. The reason given is that it has no strength. 

“ I think if cultivated it will produce very good tobacco. It is quite unreason¬ 
able to expect tl;iat tbe numerous mineral matters, and peculiar substances present 
in carefully cultivated tobacco, can be evolved out of the poorest of poor soil, 
hence the want of strength complained of. I would suggest that this seed be 
sown in beds, and then be planted out on lands reclaimed by means of sewage 
from the salt water lake. If it succeeds Bengal will possess a new crop, inasmuch 
as an acre of land under this tobacco, will give perhaps four or more crops of 
leaves per annum, and being a perennial all the expenses of annual cultivation 
will be saved. I can supply more seed if needed. 

“ 1 for one do not believe that tobacco is an exclusively American plant, and 
my reasons are founded pn the fact of their being Sanscrit and Hindi words, 
over 2000 years old, for articles connected with tobacco. Thus we have “ Nans,” 
the Sanierii for Snuff; “ Haryul," Sanscrit, for the “ Hubble-Bubble; ” “ Gutta,’’ 
Sanserif—^that partjcf the wood pipe which is fixed into the orifice made in the 
•cocoanut, and having tbe chillumat its upper end; “Mookh-Kaul,” {Vulga, 
Moonal) two Sanscrit words meaning mouth-tube or pipe {Angliee, mouth-piece); 
“Chillum," Hindee, the clay bowl which contains the tobacco and firel Now 
I submit that the Aryan race who spoke Sanscrit could not have had words for 
things unknown and, therefore, that they knew all about smoking ages before the 
discovery of America. Probably Natu-I’utla was the Sanscrit for tobacco plant 
and leaf, just as “ Bhoje putta ” is Sanscrit for Hirchf and Hi eh bark as well as 



Proceedings of the $oeieliyi 3^ 

this substanoe is mentioned as being used in the mann&cture of the flexible hooka 
pipe or snake ; so you see Sanscrit carries the day by a Ibng chalk. 

*‘I know a very superior kind of tubaceo grown in Thibet, and small quantities 
are brought for sale to the Bampore fair, and the tobacco pouch and metal pipe of 
Thibet are, if anything, older than Budhism. 

<■ In conclusion, I would wish to draw attention to the &ot that extract of 
Taraxacum sells up here at the enormous price of Bs. 16. per pound, and that^ 
if the seed of the “ Leontodon Taraxacum ” was ^imported from France, every Tea 
Planter in India might grow this most' valuable plant, most improperly looked 
down upon as a weed. The method of culture is very simple. ^ 

“ Taraxacum Coffee is one of the most valuable of remedies for torpid liver.” 
Agreed to transfer a portion of this tobacco seed to the Calcutta Municipality, 
and the remander to be distributed to Members. 

TnEE-PIiANTINO UI UvPBE InDIA. 

The Secretary next submitted the following extract of a letter from Mr. 
Henry Co^, dated so far back as June 1870. He had, by desire of the Council, 
addressed the Inspector-General of Forests on the subject in September last, but 
had only recently received the following reply from Major Pearson, the Officiating 
Inspector-General;— 

“The extension of fhiit-bearing trees amongst the people is one deserving 
the special attention of your Society, and yon would render the whole country 
the greatest service by pressing on the official community of all classes, Euro¬ 
pean as well as native, the advantages that must arise to the great mass of 
the population from increasing the capabilities of the country in this respect. 
It is a fact that so large is the consumption of wood, when that is still used 
for fuel, that in the Districts of Meerut, Mozuffernuggur and Sebaranpore, 
the fine old mango trees that form in groves (topes) the sole ornament of those 
parts, are being cut down by greedy semindars, who thus sacrifice the past of 
half a century’s growth and the future of hundreds of maunds of fruit for the 
' immediate realization of a little ready money. 

“This wholesale destruction has, I believe, attracted some attention on the 
spot, but it is difficult legally to interfere with ,the rights of private property. 
■Would your Society consider it within the scope of its objects to press on tire 
Government the consideration of some Legislative enactment, if not for the preegrva- 
tion of trees, at lei^t for the compulsory planting of five or ten young treesfor 
every old one out down ? If some stop be not put to this wholesale destruction 
of the principal tree vegetation of the land, fears may reasonably be entertained 
that the atmosphere will undergo a material and most unsatisfactory change^ 
and that the average rain-ftU will be considerably^reduced. The Forest Depart¬ 
ment might be entrusted '((itii the superintendence of measures connected with 
this inroad on the main' barrier to the increase of heat and the proportioMto 
decrease of agricultural produce. 
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« ‘Major Pearson presents his compliments to the Secretary to the Agricnl- 
tural and Horticultural Society, and, with reference to his note to Dr. Brandis 
of 17th September last, begs to inform him that it wak Dr. Brandis’ intention 
to have drawn up a report as to what had been done by the Government of India 
to check the indiscriminate destruction of trees in some parts of Upper India* 
as referred to by Mr. Cope in his letter to the Society, extract of which was 
.forwarded with his letter. 

“ ‘ In Oodh, and in some parts of the North-'Westem Provinces, the land 
revenue, it is believed, is partially remitted'on lands covered with groves. In the 
Central Provinces large sums are annually spent in planting trees, but hitherto, 
except in some cases, the operations have not been very successful, as the climate 
militates very much against the establishment of trees without they are constantly 
watered, and this is a most expensive operation. In Berar, revenue is remitted 
on laud covered with plantations, but, as under the ryotwaree system of land 
revenue, the trees after 20 years ■ become by the terms of the Settlement the 
property of the holder of the land, there seems no legal power of preventing 
their being cut down. When in charge of the Berar Forests, Major Pearson in 
vain entered protest after protest against the cutting down of the old village 
tamarind and mangoe trees to feed the cotton gins, where the wood easily 
fetched Its. 25 or 30 per tree for fuel; perhaps the discovery of coal in the 
Wurda Biver may be the beat friend to the groves of trees in Berar. 

“ ‘ The evil resulting from the destruction of trees has been and is constantly 
painted out by the Civil Officers to the zemindars, and there can be no doubt that 
a District Officer who really choses to do so, may do much to prevent their wanton 
and unnecessary destruction, and a Circular, embodying the views of the Council, 
win be submitted by this Department to Government for sanction. 

“‘It maybe stated, however, for the information of the Council, that in the 
Punjab, which is the most denuded of trees of any of the provinces of Upper 
Indian Government is now spending nearly a lakh of rupees annually by direct 
agwey on plantations. In the North-West Provinces also a special officer has 
been appointed for the propagation of fruit trees at Baneekhett for distribution 
over the country! 

Letters were read froth Dr. George Bennett, Secretary of the Acclimatisation 
Society of Sydney, and from Hr. LeSouef, Secretary'of the Acclimatisation 
Booidty of Melbourne, returning thanks to the Society and to Mr. 0. Brownlow 
of Caehar for the Cohoona of Atiam Athu forwarded to them, and which had 
reached in good condition. , 

Hr. John Lynam submitted seve^ Verbenas, including two new vrrieties. 
Mr. 'C. E, Price the same, and a very handsome large double Petunia, a novelty. 
Mr. W. Pigott exhibited a IHtonia, “brilliant,’’ in fhll flower. 

For the above presentations and contributions the 'oest thanks of the Somety 
woe accorded. 
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Thwtday, Ote 20</t April, 18?1'. 

J» A. CitAWFuKD, EfCi., Fmidmt, in tU Chair. 

The Froceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members:— 

Captain W. S. Young, Colonel H, H. Maxwell, Nawab Pyx Ally Ehan Baha* 
door, Brigadier-General A Macdonell, c.b.. Lieutenant-Colonel H. Tempier, 
Major John Macdonald, Messrs. Wm. Willson, A. 0. Backett, and P. Bodriguez. 

The names of the following gentlemen were submitted as candidates for 
election 

J. P. Dias, Esq., Calcutta, -^-proposed by Mr. Arch, llogers, seconded by the 
Seeretary. 

Colonel J. M. L. Bird, Morar,—proposed by Colonel John Eliot, seconded by 
Major T. M, Shelly. 

The Secretary of the Satkira Agricultural Society,—proposed by the President, 
seconded by the Secretary. 

Baboo Frosonno Coomai Banerjec, Calcutta, —proposed by Colonel E. H. Wintle, 
seconded by the President. 

G. P. Finney, Esq., JorehautTea Co., Assam,—proposed by Mr. J. Buckingham, 
seconded by the Secretary. 

Wm. Smith, Esq., Secretary, Bengal Printing Co.,—proposed by Mr. W. Figott, 
seconded by the President. ' 

Re-joined, Major-General W. P. Nuthall, Political Agent, Munuiporo. 

Mr. W. H. Cogswell and Baboo Peary Chuud Mittra were elected into the 
Council. 

Mr. T. H. Mosley and Mr. W. Swinhoe wore respectively added to the Cotton 
and Tobacco Committees. 

The following contributions were announced 

1. —Annual Reports of tho Department of Agriculture, U.S., for 1868-69, 
(two vols.) Prom the Consul-General, U.S. 

2. —Memoirs of the Geological Survey of Indio, voL 7, Partb 1 and 2; and of 
PalmotUologia Indies, vol. 3, Nos. 1—4 andS—8. PfomAhe Government of Bengal 

3. —Potatos raised from English stock. Prom Major T. M, Shelly. 

4. —Capsicum seed of large size. Prom J. D. Gash, Esq. ^ 

5. —A small collection of Hill seeds —Rhododendron, Cupressua, Acer, and seed 
of Frangoa pabulark, which yields the celebrated hay of Thibet. Piom U1-. 
George'Eing. 

Dr.* King observes that this seed is saved from a plant grown in Mussoorie 
from seed brought, he believes, from LoL 

The above seeds and pojatos ate available to Members. 

6. —A skein of raw silk from Burmah. Pram Col. H. Browne, Deputy Com¬ 
missioner of Thayet Mayoo. ^ 
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This silk is valued by, a Member of the Committee (Mr. George Conti) at from 
7 to 9 rupees per factory seer according to quality; it is produced from double 
cocoons. There is no market here for this class of silk', but could be sold for 
Europe at the prices abovenamed. 


Aquicdltcbai. and Hobticvltobal Kotes. 


* Medium and small only sent. 


r Bead the following communication from Major T. M. Shelly, of the Bengal 
Army, dated 3rd April, regarding the potatos already referred to 

“ At a Meeting of the Society held on the 28th February last, a letter was read 
from lieut. Fogson, suggesting the introduction of a new variety of potato to 
replace a wqm out and diseased kind at Simla. 

“ Having in June 1870 received a new kind of potato from Messrs. Hooper and 

Sons of Cgrent-Garden, London, bearing the 
name of “ Clin:BJ[,” I have the pleasure to send 
by rail a few* tubers for distribution. 

•‘Messrs. Hooper and Sons describe “Climax” as a seedling of the early 
Goodrich, with ‘ a stout erect stalk, full medium height, internodes of medium 
length and very large leavesthe tuber is above medium, quite smootb, in form 
of a short cylinder swelled out at the centre, eyes yellow, and often projecting, 
skin of medium thickness netted tough and white; flesh solid, white, heavy and 
brittle, never hollow, boils quickly, mealy, and of floury whiteness. 

“One pound of tliese potatos gave an out-turn of one hundred and ninety 
pounds, . 

“ I will now give you the-result of my experience in growing the ‘ Climax ’ 
in the Hills and the Plains. As already stated, the potatos came from England in 
June last, they came by Sample Post, two only wore in a planting condition. 


Not having a garden, I made a bed of earth against a rock at Landour, placing 
each potato one yard apart; knowing that half of the growing season had passed 
1 despaired of the result. The potato halms grew vigorously, covering nearly seven 
feet of ground. They were taken up in the following October with a net produce 
of 22 lbs,, some of the tubers weighing 8 ounces, thus producing a crop in about 
four months. I tliink the result is of a sufficient satisfactory nature to enable 
_me to believe that the climate and s dl of the Himalayas suit this tuber. 

“Leaving the hills the latter end of October last, and not wishing to loose the 
potato season in the Plmns, I planted some of the hill-grown produce in my garden 

Morar, using only the ordinary garden soil without comfost, as the white 
■ants are troublesome at all seasons of the year. About Christmas-day they 
put forth leaves and continued to grow vigorously; they were taken"^ip in 
April with a satisfactory result. It will be seen that two crop.^ of potatos have 
been grovro in ten months. 

“ Messrs. Hooper and Sons, in their Catalogue for 1^70, price this potato at 
three shillings and sixpence per lb.” 
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The Secretary mentioned that he had aent one-half of thia auj^ly to Oi^tain 
Pogaon. ^ 

fiead also a letter from Col. 0. 8. Byder, deaoriptive of a aucceaafnl and mmpla 
mode of propagating planta aa adopted by him at Juhhulpore. (See Correiponfletiu' 
and Seketim.J 

Mr. F. Halsey, in a letter from Umritaur, dated 2?th March, writes aa follows 

•* 1 am happy to say that the peas are looking magnificent, and I hope to send 
you them in a month. You must, wonder at our seasons here, hut we had 5 
degrees of frost ten days ago. I wish you could see out gardens now; we have 
enormous masses of double stocks and double wall flowers,—Pansies in the open 
ground as large as five-shilling , pieces and roses just coming out. I hare a 
‘Mardchal Niei' the most glorious of yellow roses, with over a hundred blooms 
On it. The com crop is a bumper one, immensely over average, and an enor¬ 
mous breadth sown; the price just now is 26 seers per rupee, but when the new 
crop comes in it is expected to fall to rupee 1 per maund, rather different from 
this time last year when it was Rs. 4 per maund. But after three years of famine, 
we deserve it” 

In a subsequent interesting letter of 9th April (of which the following are 
extracts), Mr Halsey shows the beneficial effects of deep ploughing, the success 
attending their annual cattle fairs, &c.;— 

“ To show you the effects of deep ploughing (I am not quite sure that 1 have 
not mentioned, this before), I would mention that this yeaV, or rather last Sep¬ 
tember, I sowed a piece of land with carrot (country) using only half the 
amount of seed that the zemindars do. The land had only been ploughed once with 
Statkartt’s plough, and aide by side with the land I farmed was another field of 
carrots sown on the same day as mine, but plqughed eight times with an ordi¬ 
nary native plough. My carrots were ready for consumption a full month 
before the zemindar’s ; his were two inches across at the head by six inches long, 
mine averaged eight to ten inches, and many were 12 and even 14 inches across 
and a foot long. 

” A European who ««<s land in these parts has literally no reason to use ma¬ 
nure if he will employ an English plough, as at teq inches deep he turns up mai¬ 
den Soil: you have only to change your land every year. Our spring cattle and 
horse fair are just commencing ; they are held at distinct places, however; the cat¬ 
tle fair is one of veyr old standing, having been held tvrice a year for a hundred 
years or more Before ever an Ertglishsian was thought of in the Punjab. The 
horse fur is of our getting up, but it bids fair to be as important aa any in tbo 
countiy. At both prizes are given;—at the horse fair good prizes were al¬ 
ways given, but when 1 first came here I found they used to distribute about 
Es. 800 only among many. thousands animals, and with no system of any 
sort; but, I am glad to say, that has now been changed, and its. 1,800 was distri- 
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buted, in bandiome prizet of Bs. 100 ondBs. 50 each, among the cattle; tbo 
sameamoantia to be distributed now. 

I 

“ Goveniment permits a small fee of 1 pie in the rupee to be taken on all salea 
that take place. This is farmed out, and you will be better able to comprehend 
the value of the stock that changes hands at these fairs when I tell you that 
these fees have been farmed out for this &ir for Bs. 2,600, which represents Rs. 
4,b0,000 worth of cattle, the farmer having to make his profit besides and keep up 
a large staff of servants to see that aU cattle that are sold pay the proper fee. 
I have no doubt that the now comparatively liberal prizes will have a marked 
effect on the improvement of cattle in this part of the world. 

“ Hr. Robertson’s pedigree wheat is very fine, mid you shall have a fuU account 
of it when thrashed. 

^ “ I have very strong doubts whether we cair improve the wheats of this coun¬ 
try. Nothing in England would beat the wheat here this year, length and weight 
of ear combined with long straw. I am going to test a great number of fields 
this year, by weighing the contents of the Imperial bushel, and, if I mistake not, 
we shall find it fully up to a European standard; and I will let you know the 
results.” 


Tna ColTIVATIOK,—THE SITES SUITABtE FOR ITS PEOPITABIB GROWTH. 

The Secretary next submitted the following communication from Mr. 8, E. 
Peal of Sapakattee, Seebsaugor, Assam, on the above subject 

“I propose in the following to lay before you a few questions relating to Tea Cul¬ 
tivation, and the sites most suitable for its profitable pursuit; some relate to the 
' present and some are of fiiture interest. 

“ It may be known to you that for some time past there have been many 
attempts by influential bodies in England, to draw attention, through the Secre¬ 
tary of State for India, to the desirability of introducing Tea as a staple article 
of industry for India. Little enough seems to be known at home about this 
country or Assam, and still less about Tea. 

** From the nature of the case, much money has to be sunk before it is always 
possible to ascertain whether Tea will pay in any given locality, and this is one 
. where special care is needed and past experience of value as well as failures due 
to past oversighta. 

" In 1823, Tea was, first heard of as indigenous in Assam in 1824, leaves, seeds 
and'some hundred plants were sent to the.Botamcal Gardens, Calcutta. For some 
' reason or other Or. Wallich (I believe), pronounced them not to be “Tea,” and 
maintained this for some six or seven years. » 

‘‘In 1632, Lord Bentinek deputed Captain Jenkins to examine and report on this 
question, 'and aided by Lieutenant Charleton, he settled it as true, that Tea was 
indigenous. Two years later, 1834, Govemment determined to introduce to this 
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provinoe^ the China varietf of plant, which we may now deplore, as it bids fur to 
exterminate eventually the fine indigenous kind. In 1836, China plants atiiv^ 

In the above, we may notice that it took years of discussion ere it was conceded, 
wo had Tea hero at dl ; and that after all, the most inferior kind was largely 
introduced and propagated. 

During the discussions that followed, as to the most suitable localities, it was 
constantly asserted that an elevation sufficient to ensure fmt in winter, was a 
necessary condition of success, and so deeply was this ingrained that it lasts to our 
day. Hill-land was sought for everywhere. Teelas planted where cultivation 
was out of the question, or the entire surface soil would wash off and whefe 
difficulties of transport were at a maximum; all this, too, when it is patent that 
fiat or slightly rolling land can be far better worked and Cultivated, and now seem 
to pay equally well or better. 

Tea may perhaps be traced to Humaun from the fact that one of the Tea 
Commissioners was Dr. McClelland, Besident Surgeon at that place. 

Questions of soil and climate generally were attended to; but one branch of the 
latter subject almost entirely omitted, and which, except among Planters, is even 
now almost ignored; i.e., the amount and sUadinm of rainfall. 

No matter how we may plant, prune or cultivate, if we do not get rain the crop 
will M. Eighteen hundred and sixty-nine gave us somo cases of this, and tlic 
spring of 1870 is a fresli case in point, where serious results followed the drought. 

To most of us in Assam, this was an unusual affair though pot so to others. Jii 
the Nortli-West and other places where rain falls late, and more sparingly, the 
number of “ Ihishcs” of loaf are known to be far fewer than here, varying from 
0 to 10 or 12 in some parts, and from 5 to 15 about Darjeeling oven, while in 
Assam it is 20 to 22, whioli is most notewortliy. 

Wc here get three flushes per month, while at Darjeeling and in North-West they 
get often hut one—see Agricultural Gazelle of IndiUy Sept. 15th, 1870, &c. 

Tracing the matter hack, wc find that at first tlroro were said to bo only four 
pluckings (or flushes) per season, the 1st in April, making Pekoe; 2nd in June, 
making a coarser kind; 3rd in August, making Souchong; and 4th in October, made 
Congou. 

As time went on, the trees wore pressed harder, and yielded oftener, in some 
places now yeilding 8 pluckings, and where climate is most suitable up to 20 
with profit. , * 

It must be home m mind that the Utai annual loll of rain will not indicate, 
the most suitable area for Tea growing. Many parts of India have a heavy 
annual%ll down in a few mpnths and with long droughts before and after. What 
is needed, is a steady monthly fall from, say, March till October, and it will bo 
seen from Sir Charles Lyells' Principles of Geology, Dr, Hookers’ Himalayan 
Journal, &f., that Eastern Bengal peculiarly fulfils these conditions. 
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The S. W. MinsooD passing over tho Indian Ocean and the Bay of Bengal, 
becomes heated and charged to satoralion with water, which it retains while 
traversing the lower tracts of land, until on the west ude it impingm on Bajmehal, 
and on the Eastern flank against the Koasia and Garrow hills, whore being 
deflected upwards into a colder strata it precipitates water copiously. 

Where no hills occur, os on the Calcutta line, this water-charged wind goes on 
till reaching Sikkim where meeting an obstacle, and rising, it is cooled and dis¬ 
charges raiu so fre^y that it makes Sikkim the mlUtt part of the Himalaya.” 

It may be borne in mind that rainfall can be in excess, os at Gherra Poonjie, 
where the entite surface soil is so generally denuded. 

In no other parts of the prainsula of India, can these conditions of steady 
average monthly rainfalls be found, combined with suitable temperature and 
soil ; and this leads mo to consider Assam, Cachar, and lower ranges of Sikkim 
as really the only portions of this imsisY peculiarly suited for “ Tea,” as a staple. 

In the North West, in Bengal, and other places, Tea will grow, but that it can 
be carried on profitably I very much doubt. 

A collateral branch of this subject is the question of how far Forest 
affects rainfall; Dr. Hooker says that the relative effects of rainfall on forest 
and this again in return on the rainfall, are difficult to separate, as they act 
reciprocally, and undoubtedly part of our very “moist climate*’ is due to this 
cause, and how far it might be affected by extensive clearings, is impossible to say 
with certainty. * 

It is usually regretted that with such fino soil and climate, Assam is such a 
huge “jungle,” and that it is’not opened up and cultivated extensively, while all 
the time it is possible that this apparently desirable object if attained might cause the 
ruin of the province, for more than one reason; and that as these jungles disappear, 
so may, to a great extent, the “ fine growing climate,” leaving us like lower Bengal. 

This is a point on which all are more or less interested—Government, Plan¬ 
ters, and Byots. Last spring, the latter suffered severely in many parts by the 
drought, as the land was too hard to plough till late in season. If it is once seen 
generally that north east Bengal is^or eaetillenee,tbe future “Tea province,” there 
will be as great a rush fqy land as of old for these forests, necessitating perhaps 
other neu> rules : unless the Government are prepared with sound arguments 
demanding forest conservancy, over and above those used by the Forest Department 
on aoBOunt of timber. Grass land is here in abundance, (fit to grow Bice) there 
are many thousand acres of uncultivated “ Fotar” as it is called; the native popu¬ 
lation could easily be quadrupled adding to the prosperity of tho valley; i&d grow 
jungle has little or no influence on rainffilL * 

There ate reasons why the hills surrounding us need as yet no partieulsr 
attention as to restriction in clearing forest, for 'as long as they are inhabited by tho 
present races, “looming” will be more or less a neeeseity ; and thus some 90 per 
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cent, of their area will be tree jungle. It is the attempt to render .the plain of 
Assam a “fine open country,” we must attend to. Witti regard to forest 
conservancy (as a principle) Assam is a most promising tract.' It is especially 
suited for India Bubber of which there are several kinds (11 or 12 “Boib” and 
some 40 Ficus) Teak, Sal, Sissoo, and many kinds of timber not yet known, and 
the preservation and propagation of which alone, to the exclusion of the host of 
useless timbers now on the list, would seem the soundest policyv * 

Large tracts on the banks of the ^ibutary rivers as near the hills as posnble 
could he reserved and laid out in forests'of the various timbers worth growing,—as 
yet little has been done, of necessity. The forests ger orally, however, seem greatly 
overrated as to value of the standing timbers, and the attention of the Department 
might profitably be directed more to the future than the present; and at the same 
time that large future supplies of timber are secured, a general denudation be 
avoided. I may here remark that the really wsrMU Tea area in the province is 
far smaller than is generally supposed. To a casual traveller, extensive tracts may 
be shown as Tea land both in the plain and on the hills around, while to one in 
search for land it often turns out very limited. Patches of forest may be seen 
which, on close scrutiny, will yield but 1 or 2 per cent of land safely above flood¬ 
ing level. In the hills, thousands of acres can bo seen, out of a tenth of which 
alone could a “ crop” he tremporUd, and if steep, eultmftou is impossible any 
where. ^ 

As regards irrigation, to which some writers point for tho cure of drought; 
it is doubtful, first, if it can be done; secondly, if done, whether it would bo 
effectual. A writer in the Englishman, Oct. 12th, 1870, says—four or five men could 
irrigate eight acres per day. lot us compare this with ordinary rainfall. We hero 
get about -25 of an inch per day, which on a garden of 200 acres equal some 6,000 
tons of water. I doubt very much our ability either to lay this amount on, or in 
Teela gardens to find it at all during droughts; yet if all this could be laid on 
while the air passing over the garden was hot and dry, not a quarter would remain, 
but bo evaporated in an hour. A learm moist air is what we neef to force on the 
young shoots into leaves quickly (see Lindlcy), the air to he near the point of 
saturation so as to check evaporation, while tlio heat f(»ccs the growth. So that 
1 doubt the advantage of irrigation, with a dry air and hot sun shining as is usual 
in droughts. , 

In concluaon, looking at tho steadily increasing demand for Indian Teas, the 
likelihood of recurring disturbances in China, and that Tea when carefully grotlm 
(at the right localities) will yield largo profits, it is no wonder wo see tho attempts 
made to introduce it as a staple all over India; but when carefully investigated, 
I believe it will be found that England’s future Tea garden will be Assam, and that 
wherever tho climate is nqt both warm and mist from early spring to late autumn, 
Tua> though it may grow—cunnut be made to do so projikbly. 
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Letters wcro read 

1. —From Baboo Peary Chand Mittra, returning thanks for his eleefion as an 
Honorary Member. 

2. —From Baboo Hurrymohun Mookorjee, submitting a copy, in Bengali, of 
the second part of his work on Agriculture and Horticfilture, and requesting the 
Society’s patronage. 

The recommendation of the Council to award the author Bs. SO was adopted. 

3. —From Baboo Mohondro Nath RoyChowdry, Secretary, A. and H. Society 
of Satkara^ announcing the establishment of the Society, and requesting tho co. 
operation of this Society.—Agreed to. 

4. —From the Consul for Austria and Hungary, intimating the safe receipt 
of the cocoons of AUam Atlas, supplied by Mr. C. Brownlow of Cachar, and re¬ 
questing further information thereon. —Complied with. 

5. —From C. Brownlow, Esq., dated 9th April, in reference to the above Silk 
worm 

“ I don’t know whether I mentioned to you that I had forwarded ten cocoons of 
Atlas to California independently of the Society and through the American Consul, 
but tho course he seems to have adopted is to send them to Washington where 
they will probably not survive if they should happen to encounter any sharp cold. 

“ With reference to the Atlas cocoons sent to Italy, there is a good reason for 
supposing that the worm will thrive in that country, which reason I ought, per- 
■ haps, to have mentioned before, at all events it is not too late now to mention 
should an opportunity occur.to you to do so, and as an extra inducement to the 
authorities, to attempt its naturalization in that country. ’The reason tlien is that 
there at present exists in a wild state in Lombardy, or at all events in some part 
of the peninsula, a worm whilh if not the veritable Bengal Atlas is very much 
' like it, and evidently holds a very close relationship to it. Perhaps it would 
be.as well to find out on what this wild Italian Atlas feeds, and to try the Bengal 
worm on that rfant. I do not think the Bengal Cocoons will burst in the climate 
of even Naples earlier than May or Juno, so that there is still time to advise the 
exporimcntalists. 

“ Anybody may find fee d'ild ftalian indigenous worm above referred to by 
looking for it among the cases of insects belonging to the Fauna of Italy preserv¬ 
ed by dessication, in that department of the Museum at Florence devoted to this 
.branch of science. Whether there were any details attacked to the specimen 
explanatory of it,’I unfortunately do not remember. I am, however, certain 
that its place in tbo Museum has reference to its value as a textile material, bnt 
that it is jumbled up with other specimens without, as far as 1 remember, any 
regard to arrangement by affinities.” 

The Secretary stated lie hud sunt the above cxtfact, without loss of time, to 
the Consul General for Italy. 
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tJ.—i’rom JJr. George King, presenting a paper for the Journal .on p.runing the 
Tea plant. 

—From J. Hunter Blair, Esq., forwarding, as requested, certain ^rutted 
reports on the working of the Model Farm at Madras. 

8. —From Col. Man, Superintendent of the Andamans, acknowledging receipt 

of report on Cotton samples from the Nicobars, and promising to send larger 
quantities of each. < 

9. —'From Secretary to the Govenmont of India, Home Department, submitting 
a report on Cotton cuitiTation in the Niuobars, drawn up by'the Assistant in charge. 

10. —From Secretary to the Government of India. Home Department, applying 
for specimens of varieties of In<^ian Cotton, for Dr. Bernoulli. 

The Secretary mentioned he had sent about forty specimens from the coilcction 
in the Society's Museum. 

Mr. Archibald Rogers submitted plants of Wirjandia Vogeri and Hermannia —.*; 
Mr. W. Pigott, a Gloxinia in flower—“ Peguce; ” Mr. C. E. Price, a geranium 
with pink flowers; and Mr. John Lynam a jdant of Girides Fieldiagii in 
full flower. 

For the above communications and contributions the best thanks of the Society 
were accorded. 


Thunday, Ihc ISM Hay 1871. ,* 

J. A. Cii.vwi'OKi), Es<i., Vresidmt, in the Chair, 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen wore elected hlombers :— 

Messrs. J. F. Dias, G. F. Pinney, 'William Smith, Col. J. M. L. Bird, the 
Secretary of the Satkira Agricultural Society, and Baboo Prosonno Coomar Baueijee. 

The names of the following gentlemen were submitted as candidates for 
election :— 

John Vernon, Esq., Executive Engineer, Dchrooghur,—proposed by Mr. J. M. 
Wood, seconded by the Secretary. 

Sirdar Bhugwan Sing, Dmritsur,—proposed by Mr. F. Halsey, seconded by the 
President. 

George Lucas Kemp, Esq., v.u.c s.. Secretary of the Standard Life Assurance 
Society,—proposeAby Mr. E. G. Buskin, seconded by the Secretary. 

JohaBeames, Esq., as., Balasore,—proposed by Mr. J. A. Windle, seqpnded by 
the ^cretary. 

H. M. Gasper, Esq., Pleader of the Small Cauae Court,—proposed by Baboo F. 
C. Mittra, seconded by Mr. A. Rogers. 

The Deputy Commi6ah)ncr, Booldanah District,—proposed by the President, 
seconded by tho Secretary. 
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Dr. David Pioachy, Pumeah,—proposed by Mr. 3. D. Ward, seeoaded by Mr. J. 
B. Worgan. 

0. H. W. Conroy, Esq., Chief Storekeeper, E, 1. Railway,—proposed by Mr. 
Robert Roberts, seconded by the Secretary. 

C. W. Odling, Esq., an., D.P.W., Bhadruck,—proposed by Mr. 0. M. Currie, 
seconded by Mr. C. Toynbee. 

Frederick Peel, Esq., Merchant, Calcutta,—proposed by Mr. W. H. Cogswell, 
seconded by the President. 

Major W. A. D. Orchard, B.8.C., Barrack Master, Meerut—proposed by 
Major T. M. Shelly, seconded by tho Secretary. 

F. R. Deverell, Esq., Calcutta,—proposed by Mr. B. D. Colvin, seconded by the 
President. 

John Radcliffe, Esq., Merchant, Calcutta,—proposed by Mr. Cogswell, seconded 
by the President. 

Captain W. S. A. Lockhart, 1).a.(1.m.o., Morar,—proposed by Major Shelly, 
seconded by Col. J. M. L. Bird. 

J. W. Cargill, Esq., Cossipore,—proposed by Mr. Cogswell, seconded by the 
President 

Assistant Commissioner, Pachmari,—proposed by the Secretary, seconded 
by the President 

Falkner S. Collis.Esq., Barrister-at-Law,—proposed by Mr. P. D. Chauntrell, 
.seconded by tho President. 

Dr. 8. C. Mackenzie, Superintendent, Presidency Jail,—proposed 'by the 
President, seconded by the Secretary. 

Baboo Shamloll Dutt—proposed by Dr. Tonnerre, seconded by the 
President > 

J, W. B. Skoulding, Esq., a. a., Veterinary Surgeon, Saharunpore Stud— 
proposed by Lieutenant-Colonel- W. B. Irwin, seconded by the Secretary. 

SeJoined—1]i6 Commandant of the Deolee Irregular Force. 

The following contributions were announced 

1. —The Flora Sykaiita of the Madras Presidency, Part 7, and leones Flantarmi 
Indioi Orientalis, Part 7,—Tron. the Uoicrnmcnt of .India. 

2. —Memoirs of the Geological Survey of India, vol. 7, Part 3, and Faheontolofi^ 
Indita, vol. 3, Nos. 5-8,—from the Superintendent, Geological Museum. 

3. —Transactions ot the Bengal Social Science Association,, vols. 1 to 4,—^firom 
the Association. 

4. —A small supply of fine potatos from the Neilgherries,—from J. A. Cr^ford, 
Esq.—Agreed, that these be sent to Mr. F. Peterson at Sinda. 

5. —Seed of large and’round Capsicum from seed received from the Society,— 
from Dr. Beaumont. Dr. Beaumoul sends these seeds in response to the Buoiely’s 
eireular. 
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6 .—A large supply of seed of double Zinnias and Balsam, of Ipmao. miro 
rerulea, lettuce of sorts, &c., raised in Tirhoot,—from C. E. Blecbynden, Esq. 

T.—An assortment of flowor seeds, Larkspur, Mignonette, Balsam, Hollyhock, 
iko.,—from G. Bartlett, Esq. 

8. —A small oolleotion of seeds of trees, shrubs, and annuals,—from the Barrack- 

poro Park Garden. ' 

9. —‘A largo supply of acclimatized Peas raised at Umritsur/rom stock supplied 
by the Society,—from F. Halsey, Esq, 

10. —Fruit of the wild medicinal Bael of the Himalaya, and seed of the 
Dandelion,—from Lieutenant J. F. Pogson. 

11. —A small sheaf of Caroliaa (addy destroyed by the “ Gandce,”—from J. H. 
Bridgnuin, Esq. 

12. —Samples of fibre from Neilghorry Nettle and of Plantain from the 
Andamans,—from the Government of India. (Full particulars regarding Nos. 9 
to 12 will be found further on.) 

13. —A sample of Rheea-fibro, prepared by Monsieur Nagona, at New Orleans, 

by his'patont machine, which he intends submitting Co compete tor the Government 
prize of Rs. SO,000. ' 

Ibis fibre is somewhat discolored from having suffered from sea water, but 
poBsesses the strength of the ordinary hand-prepared Rheea of Assam. 

14. —A few ears of Wheat raised at Khaja factory, G^azeepore, from the 
Pedigree Wheat presented to the Society in June last by Mr. J. G, Robertson,. 
Assistant Settlement Officer, Meerut,—from A. J. Sturmer, Esq. 

Mr. Sturmer writes that owing to heavy rain and other causes, only five 
grains survived, the produce of which has been 28 ears; the wheat was bctw'cen 5 
and 6 feet high, and the straw was very thick. • 

This wheat was much admired, and appears to have retained its character. It 
was suggested that Mr. Sturmer should favor tho Society with the result of nezt 
season’s sowings. 

InUECOVEKABI.E SuBSOBIPIIONS. 

The Council submitted a list of old irrecoverable^ su^jsoriptions, amounting to 
Rs. 3,866. 

Sesolvei —That these bo written off, and that such names (27) as have not 
already been taken off, be now removed from tho list of Memhem. 

FiBBBS op the NEHQUEKBTf NeTTLB AND PlANTAIN. * 

Submitted two communications from the Government of India, forwarding 
samples'of the “ Neilgherry Nettle,” and of fibre from the Plantain trees in the 
Royal Dover Garden, Haddo, in Port Blair, and requesting report thereon. 

Read the following report from the Fibre Committee on the above samples .— 

Mb, S. H. Robinson. —Neilgherry Nettle.—This is a very strong, clear, good* 
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oolured, and vell'prepared fibre, length S to 4 feet. It appears to have mote tow, 
than Bhea, and would therefore probably lose more in manufacturing, but it has 
fine soft texture, and would, no doubt, mix well with Silk or Cotton. It is 
evidently a very valuable material, and should be sent to England fbr examination 
and opinion of manu&cturers of mixed textile fabrics. 

Plantain tree fibre.—A clean, coarse, glossy fibre, 3 feet to 3 feet 6 inches long 
r&ther irregular in strength, finer than Obunchee, and coarser than Jute. 

Mb. H. Ksownta.—The fibre of the Neilghoiry Nettle is very similar to Cie 
Bhea, and I should value it at about £55 per ton in London. 

The Plantain fibre is very coarse and of very doubtful value. The color is good, 
and it might be used instead of some kinds of hemp. 

Mb. W. Stalkabit.— Neilgherry Nettle Fibre is, I believe, well known as fer 
as regards samples only, but, like the Bhea fibre, the preparation is the great 
difficulty. 

Plantain fibre.—Manilla Hemp is made from a species of Plantain, “ Musa 
textilis.” From the bulk of the sample of the fibre prepared at Port Blair, I have 
separated the best, and sent a sample of Manilla Hemp to compare. In appearance 
it is very similar, but the Port Blair fibre is not nearly equal in strength to thi' 
Manilla Hemp, barely one-balf. I would suggest tliat further experiments be made 
in the preparation, not steeping too long, and using fresh water; as if greater 
strength could be obtained it would be very valuable. The value of MiUtilla 
Hemp is £50 to £00 ^er ton. The best of the Port Blair fibre might he worth £18 
to £20. 

Tobacco baised at Dhabwau and Jcj.piaoKEe. 

The Report next submitted by Ur. Tonnerre and Mr. Van Cutsem, had rcfcrcnco 
to the samples of Tobacco, which, together with the comiuunioation from Mr. E. 
P. Robertson, Collector of Dhatwar, were laid before the Monthly Meeting of 
March last; and to a letter from Col. J. C. llaughton, Commissioner of Cooch 
Behar. Though dated 16th February, the samples had only recently come to 
band. (6Ve Carrespondwee and Seleeliom.) 

Wild MEi>;,ct.N.vL Bael op the ITimalaya. 

Read the following communication from Lieutenant J. F. Pogson on the above 
subject, dated Kussowlie, 1.5ih April 

“ Some years ago,4he Indian Government caused Bael Plantations to be formed 
{t various stations, for supplying European and other hospitals with fresh Bael 
fruit. The Presidency ofMadras took up the question, and at the request of that 
Government the Horticultural Society of India sent supplies of the finest ripe Bael 
fruits procurable in Calcutta to Madras. The seed extracted from this choice 
edible fruit was sown, and perhaps the plantations, formed are now in full 
bearing. 



Pwoeedings tifi Soeuffgi. 

On keannft of the deteimmation pf the Madraa GpTenuneitt .to.4hiW.Bael 
plantationa, I brought to ita notiioe the fact that the Bael firuit used .h^ me t^ 
|>teparation of my Oo^opouud Bael Povder, for the cure of diarrhoea and 
iraa produced from the wild medicinal Bael of the Himalayas, iThat tbu 
even when ripe, was not edible, on account of its medicinal properties, and 1 urjged 
that as the object in view was to provide a remedy fur dysentery, and not a de^rt 
fruit for the table, the proper coarse to adopt was to form Medicinal Ba^I 
Plantations, in the Madras Hills, at a suitable elevation from l,ddd' to 4^p0'6 
above the level of the sea. The young plants and suckers being sent from the 
Huneopore* Bael Forest. The Government of Fort St. George referred the 
matter to some person in the Forest Department for report, and in due time it was 
informed that the Aegle Marmcloa was perfectly well-known in Madras, and that 
there was no necessity for sending to the Himalayas for Bael. The fact of theso 
being a medicinal variety was not believed, and in duo time I was instructed 
accordingly. I was at the Hurroepore Dak Bungalow on the 31st March, and 
seeing the Bael forest the Madras eorrespondcnco came to my recollection, and I 
resolved to gather some of the fruit and loaves fur transmission to the A. & H. 
Society in order that the question of tho existence of the medicinal variety might 
ho definitely settled. 

I have therefore sent five full-grown specimens of this Bael, to be kept for the 
inspection of sceptics, and I enclose some of the leaves. In the parcel I hava 
also forwarded some of the dried fruit, as used by mo. .•This variety of Bael 
varies in siao from a walnut, to that of a full-sisod billiard ball. Of tlus size few 
are to be found. Tho fruit is tender to tho middle of September after which tho 
cortex begins to harden. The tree is from 12 to 16 feet in height. But the plant 
bears fruit, when four feet high, growing in a bush form; the fruit is always more 
or less pear-shaped. I think it will bo admitted \hat the Madras authority wax 
in error, and that the failure of local Bael powder and Bael fnutia due to the 
edible fruit being used in place of the medicinal one. 

The time will come when the medical prejudice against the Bael fruit will paw 
away, and under these circumstances it is advisable that reliable information on tho 
subject should be recorded for future use in tho proceedings of tho Society. 

The Bael fruit of the “ British Pharmacopoeia ” Is the unripe dried fruit of tho 
edible Bael or “Aegle Marmelos.’' This has been improved by cultivation and 
grafting, and the resulting “ Kaugzeo Bael,” is the luscious, delicious fruit* men. 
rioned by (yShaugfineBsy in tho Indian ^latcria Medioa. I mention this to remoja 
the pr^ailing impression that the esculent green Bael, grafted or ungrafted, ia 
mediSinal when dried, but is non-madicinal when ripe. I never use the edible kind, 
and as the natural result my remedy does not toil. But in the Government 
Hospitals, bazar Bael is used, and I fear never succeeds. Thus the fruit is blafeed 

* Hurrecfore is on the Old Simla UoaS, and is the second marto from italkha to dfeda 
Kussovrlio being the first, , 
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{n pliue of the want of knowledge. I dare say there is not a shop in Calcutta in 
which the WiU Medicinal Bael is to be found. Yet the public place implicit c6n> 
fldence in the imtive Dtuggisli or " JPumarree," and purchase his Bael chips for 
piedicinal purposes. 

The Sherbet, decoction, and spurious Bael Powder, made therefrom, does not 
answer expectation. The doctors rery naturally oppose the use of Bael, and, 
cbndemn it as absolutely ralueless, and they are quite right for where atoms Jluxee 
are concerned, the uncultirated {i.e,, not grafted) Aegle Idarmeloa of Bengal and 
Upper India is of no value for medicinal purposes. In like manner, the Bael of 
Bombay and Madras being an uncultivated edible Bael, is no better than that of 
Bengal. Cultivation and grafting will improve the fruit, but human knowledge is 
not sulSciently advanced to convert a non-tnedieinal ftuit into a medicinal onob^ 
cultivation, nor will any amount of cultivation cause the medicinal Bael of the 
Bimalayaa to pass into a delicious edible fruit. 

If the medicinal Bael is to bo raised in Bengal, the proper place for growing it is 

Farisnauth ” Ilili, and it would answer in the Bozareebaugh Bills. But being 
a hill sub-tree, its cultivation in the plains will not succeed.” 

The Secretary mentioned that he had submitted the above letter and specimens 
to Mr. John Scott, Curator of the Boyal Botanic Gardens, who had favored him 
with the following remarks thereon 

“ With reference to yours of the 28th ultimo, enclosing for my perusal a letter 
by Lieutenant PogsOn, on the so-called true medicinal Bael fruit, with specimens 
of the ledves and iruit for examination. The fruits forwarded seem to me to 
belong to the variety called by the natives Sreephul. Of this there is a wild and a 
cultivated form, and the former is that referred to by Lieutenant Pogson. The 
Sreephul is doubtless a variety of the Bael—Aegle Marmelos—differing only I 
heUeve in the fruits, the shell of which in the Bael—as recognised by the natives 
of Bengalr-is smooth and rounded externally, whereas in the other it is flatter at 
the apex with a rough and more or less irregular surface. In the vicinity of 
Calcutta, the wild variety of the Sreephul seems to be very scarce, and I have 
indeed seen no living specimen of it, though I hear from soma of the mallees in 
the gardens here, that it is fopnd in the interior of Bengal, and that the fruits do 
not differ from those which I have shown them from Burreepore Bael forest. I 
have, no knowledge of the relative medical qualities of the wild varieties of 
Bael and Sreephul; kut a decoction of the unripe and dried fruits of the former 
known ss “ Sael Sooti,” is, according to^native practitioners, an excellent remedy 
for diarrhoea and dysentery. Dr. Stewart also in his *' Punjab Plants'*' states 
that “ the pulp of the £ruit fresh or dried is undoubtedly of use in affeoti^ of 
the bowels;'nor do I see any reason,” he continues, “to place credit in a 
pewspaper statement, that from tire trees of these jiills (' Kangra') it is less 
efficamous than from those growing further cast.” 

lieutenant Pogson oer^nly, as I think, errs in the asserting that no amount of 
. cultiyatioa wiU cause the modicintd Bael of the Himalayas to pass into a delicious 
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ftdible fniit. The Bael and Sreephul are undoubtedly Tarietiee <jf oUe a^iaj^ 
end we find the better kinda of both deteriorating alike when their culture i» 
neglected ; the fruift then decreasing in siife, and becoming less j 

thus see no reason to doubt but that the wBd Sreephul has given rise to the 
Variety of our gardens. The better kinds of both varieties reproduce themselvesi 
truly by seeds, and they tire thus rarely increased by layers or. grafts. I send fo< 
comparison a few fruits of the wUd variety of the Bael. 

Lieutenant Pogson forwards, as ho remarks, specimens *of the‘leaves an^ 
fruit “ in order that the question o{ the existence of the medicinal variety might 
be definitely settled ; ” thus assuming that recognised botanical differences indicate 
also the relative chemical or medical qualities, which of course they do' not. The 
question at issue can only be settled by chemical analysis, or perhaps better by 
praotical experiments, and thus showing their relative efficacy in the treatment of 

affiictiona in the bowels. .The remark that the variety referred to 

being a Hill sub-tree, its cultivation in the plains will not succeed ” is indeed; 
in the absence of direct experiments, a bold assertion. Within my own experience 
I could mention not a few Indian trees, many shrubs and herbaceous plants 
affecting much higher altitudes than that at which the so-called medicintd 
Bael is found, and which nevertheless thrive well in the plains. Indeed, as 
I previously stated, the malices in the gardens hero assure me that this variety is 
indigenous in the interior of Bengal. Dr. Stewart also states that ‘this small 
tree which is not uncommon at different places below Simh to about 4,000 feet, 
extends sparingly up to near the Indus, and is said by Bellow and, others to 
be found beyond that river: tf u occasionally seen planted in the pUdns, ths 
stems attaining a girth of from two to three feet.' Tire italics are mine.” 

Expbeimentai. Cultivation with Peas at Dmeitscb. 

• 

The Secretary next submitted a report from Mr. P. Halsey on the result of 
his experimental cultivation at Umritsur for raiskig Peas for the Society :—(Seg 
Correspondence and Seketions.) 

The best acknowledgments of the Meeting were given to Mr. Halsey for thfo 
very satisfactory report and for the trouble he has taken is raising this seed for 
distribution to the Members. , • 

Desthuction oe Caeolina Paddy by the Gandbee Ply. 

The subject that next came before the Meeting had reference to the sample of 
Carolina Paddy already referred to qs received from Mr. J. H. Bridgman pf 
Ilewra,*Gorackpore. Mr. Bridgman thus writes regarding it 
“ Xy time is now so short that 1 cannot go ihto much detail about the Garotiua 
Sice. In 1868 a small quantity which 1 obtained in July from the Collector of 
Bostee was sown in my garden. Being sown so late it altogether escaped the 
fly, and being kept well-supplied with water it gave me, for the extent of land 
SO WO, as unusually largo crop. Xh« following year 1 sowed it more estensi yelys 




jjxxvi Proceedings of tite Society. 

1 bad aced onougb for liree or four amaU field* trLich I sowed at different tlmeB 
and in different ways. The whole throve very well, and^ looked remarkably 
fine 1 but, when the grain had formed and was still in the milky state, it Was 
attacked by the-gftndhee or rice-fly, and sb destroyed that I gathered little more 
than the seed I had sown. The country rice also suffered very much from the 
fly, though not quite so much as the Carolina. Last year I again sowed about 
as'much as the ^ear before. The country rice escaped the gfindhee altogether, 
but the Carolina was more completely destroyed than the year before. Only a 
few seers have been sowed with which to try further experiments. We shad try 
sowing it on land favourably situated for unusually late sowing; but I confess I 
have litUe hope of a result sufficiently successful to make the cultivation of 
this kind of rice desirable. - But for its liability to be attacked by this fly, its 
great productiveness and the strength of its stal k, which saves it from being laid 
by heavy-rains and strong wind, would make it, in my opinion, preferable to 
any other kind of rice. The gdndhec somewhat resembles in appearance s 
gigantic mosquito. Its colour is a greenish brown, and it has an offensive smell 
exactly like that of the little beetle commonly called the flying bug. It settles 
upon the rice when the grain is in the milky state, and, inserting a long pro* 
bocia with which it is armed into the grain, sucks out the juice and leaves the 
husk quite dry. In the field from which I gathered the sample I showed you 
there were 6 to 10 flies on every ear throughout the field, and the whole 
crop was in a short time reduced to the condition of the sample. To study the 
habits of the insect, and, by doing so, discover some means of destroying the eggs 
or the larvae before the cro^ is sown, would be the most likely way 1 fiincy of 
getting rid of the pest." 

The Secretary remarked that the ravages of this fly had been also brought to 
the notice of the Society by Mr. J. D. Gash of Pertabguh, Ourde, in a oommu* 
aication read before the Monthly Meeting of November last. 

MbDICINAL PnoFEHTlBS OF THE DsNDEtlON. 

Submitted the following remarks from Lieutenant Pogson, regarding the useful 
properties of the JDandelkm pf the Himalayas, of which he has sent seed for 
distribution 

"to Tuesday last I despatched a small bangy parcel to your address, contain* 
log in addition to five specimens of the Medicinal Hill Bael, a good supply of 
.the "Leontodon Taraxacum’’ of this range of the Himalayas, for (Ustribution 
amongst the Members of tho Agricultural and Horticultural Society. . * 

There are two kinds of the plant here—one with large double flowen fblty the 
sise of. a rupee in diameter and circumference; the other is a small singla 
flower, rather larger than a six pence, and up to tho s^e of an eight-anna bit. 

1 have sent ^e seed of the larger kind, as it possesses great medicinai pro* 
p weties, whilst the otiier does so in a slight degree only. 
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^t!ke «eed« Bhould be eown in beds, and tbe young plants, when .of eufSoient 
ciae, should be planted out on ridges, each plant being 9 inches distant. bom' 
its neighbour. The tops of the ridges should be 9 inches apart. 

The object to be attained is a large sised root, and for this purpose this form 
of planting is the best, because we can make certain of 9 inches of soft pre^ 
pared soil in Which tbe single root will flourUhi To increase tbe sine of the 
root die flowers, as they open, should be carefully gathered, and preserved by, 
being pounded down with ten per cent of their weight of sugar. This conserve 
is highly medicinal, and so is the fresh flower and fioWer stem. 

The roots should be taken up after the rains, washed clean and wiped dry. 
They ahould then be pounded into a paste which should he put in suitable-sized 
tinsor jars, and then be put in an oven after the bread has been withdrawn. 
They ahould be removed after one or two hours, according to the heat of the 
Oven. On being cooled, tbe Taraxacum paste is ready for use, and with it all 
chemical preparations may he made. 

If Taraxacum Coffee be desired the washed roots should he dried in the 
sun, then out up into one inch pieces, and roasted exactly like ordinary (green) 
Coffee, 

To prepare the Taraxacum Coffee (sold at an extravagant price by all 
Chemists of standing} proceed as follows :— 

Isf.—Boast a pound of the best Coffee procurable, as if for the prepara¬ 
tion of that drink. Grind it as usual; and grind the roasted roots in the same 
manner, but by itself. 

2n<f,—To every nine ounces of Coffee, add one ounce of the Taraxacum Pow¬ 
der, and mix well together and run through a wire sieve. 

8y<f—Put the “ Taraxacum Coffee ” so prepared in^tins, and it is then 
ready for use and sale. The article is in great demand all over the civilized 
world, and will sell readily in the LondSn and American market. 

Mddical men admit the Value of* this preparation, and I know several 
gentlemen in India who are, by their own admission, kept alive by the daily 
use of Taraxacum Coffee. It is fairly entitled to be called a speciflo for the 
cure of Torpid Liver, a complaint from which ^the ^majority of Europeans 
suffer. The fact being made known when they proceed to a cool or hill 
climate, and shiver and shake with cold, when the Thermometer is at 62° 
P. only, , 

The sallow complexion of such meiv women, and children, their languifk 
movemeins and their enjoyment of heat, all alike proclaim that they ace. 
aufferiSg from sluggish action of the Liver. 

■The Conserve of Taraxacum may be made into Syrup for use. Horses, and 
valuable dogs, sheep, and Qoultry all suffer in India from disease of tbe Liver. 

A bolus of Taraxacum conserve to a horse, and a pill thereof to a fowl would 
be moat beneficial and act at a curative agent. 
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£abbi(a also suffer (greatly ilrom Liror. disease. But it they were sUpfthd 
with ■ a few (2 to 4) green TaraXaciim leaves twice or thrice a week; the 
mortality resulting from this (hitherto) incurable disease; would disappear, and 
Babbits could then be extensively reared for the market. 1 trust that after 
this explanation, tite “Leontodon Taraxacum" will cease to be looked down upon 
as an useless weed requiring careful extirpation. 

, I^.S .—At the low rate of one ounce of dry Taraxacum root per square yard 
containing 20 plants, we obtain 302ilbs. Av., and this at 2 Bs. per pound a» 
the minimum, will yield an income of 604 per acre. The conserve at 
the lowest would yield 300 rupees, at a rupee per pound. Thus Tea and Coffee 
planters, and growers of Cinchona, might for the trouble of sowing and Ranting 
the Taraxacum, obtain a very considerable addition to their annual income. 

Guinex Gaass. 

The' Secretary mentioned that as a quantity of Guinea Grass seed had 
already been distributed from the large stock recently presented by Colonel 
Wintle, and as frequent applications were being received, he would beg to 
suggest the introduction into the Proceedings of this day’s Meeting of directions 
for sowing and planting out tMs line grass for general information. This was 
agreed to— 

Prepare a bed, welt manured and pulverised. Scatter the seed rather thickly 
on the surface and .rake it in, or throw some soil over the seed just sufficient to 
oo'Ver it. 

If the weather is dry and sultry, protect it by day with mats, letting it 
have the bene&t of dew after sunset. If there be much moisture in the ground and 
Mr, such precaution is unnecessary. 

Keep the young jlants teve from weeds, until they attain the height of 
4 or 6 inches, when they arc ready to trainplant. 

The field destined to receive the planter' ought to be dug with the e^fhUee 
at least 18 inches, and the richer the soil and nearer water the better: 
then passed over with a common bamboo harrow, to break the clods, and 
smooth the surface. 

Line off the ground 3 feet* apart and plant out the grass in single stems, 
eithmr dose in a continuous line, or let each plant be one foot distent; the 
latter mode is preferable, being much easier to cut when the roots are detached. 

The young plants should be watered every evening until they have taken root, 
(unless in the rains) when no further'care is necessary, but weeding which 
ought to be repeated until the grass’haa strength enough to keep the we^^dowu. 

The grass should be cut when 3 feet high, unless the field is required for 
pasturing cattle, when it ought to be allowed to throw its- seed, whkb, 
dropping between the ridges, will spring up and yield thick set roots Giroughout, 
After the third cutting, the stubble should be set fire to, which viU cwieh the 
roots and cause them to shoot forth with renewed^'vigoui. 
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Guinea Oraeg majr be planted and reared mith tare at any eeaeoDt Imt the 
beat time for planting is tbe commencement of the rainS) when other 
labour than weeding is requisite. 

Ihe best season for cutting as a hay crop is just after the tains have taken q£^ 
but it must be cut when it is neither too old nor too succulent. 

Misceuaneovs Commtoioatioss. , 

1. —From John Scott, Esq., presenting a paper for the Journal on the culti* 
vation of Orchids. 

fn connection with the above the Secretary read the following extract of a letter 
from Dr. T. Beaumont, of Indore r— 

“ If I were able to attend your Meetings, I would name a vote of thanks to Hr. 
Scott for bis very interesting notes on Horticulture in Bengal in the last part 
of your Journal. I hope they will not be his last.” 

Ihe President said he fully endorsed Dr. Beaumont’s remarks, and the vote of 
thanks were passed unanimously. 

2. —Prom H. Bivett Carnac, Esq., Cotton Commissioner, forwarding printed 
extract of a letter from Major Trevor Clarke on the hybridization of Cotton. 

Mr. Carnac adds—“ The high position the writer occupies as an authority 
on all that relates to the improvement of Cotton generally, cannot fail to give 
an interest to these remarks, and I would beg to solicit yaur aid in working 
out in your gardens, any points in Major Trevor Clarke’s letter that have 
hitherto been unsuccessfully tried in this country.” * 

The Secretary remarked that the Society being, at present, unfortunately 
without a garden, were not in a position to meet Mr. Carnac’s suggestion. 

3. —From Lieutenant J. F. Pogson, acknowledging receipt of the “Climax” 
Potatos presented by Major Shelly. Shis “ Potato” remarks Mr. Pogson, “is 
superior to any Potato, yet grown at Simla, and its introduction will be a public 
benefit. On receiving your letter under reply, I wrote up to Mr. Peterson, 
who takes great interest in agricultural and horticultural matters, and heard 
from him in answer that he will be happy to give his services in the matter.” 

4. —From the Officiating Secretary, Government of Bengal, Public Works 

Department, Irrigation Branch, returning thanks for 40 copies of Bice Statistica 
of Bengal, Behar and Orissa, in a tabulated form. • 

t PXANTS ExHUrCBD. ' ' 

Rajab),^ Buttyannnd Gbual exhibited flowering examples of Pmilreiim 
ealeeolya, (ErHea rotea, Saeeolahium yuttatum, Crmumauperimn and herbacoous 

Pblnx. 

Mr. Scott forwarded from the Boyal Botanic Garden a fine specimen in 
flower of Vanda Iowa, with the following note thereon:— 

»< I do not think flowering specimens of the Vanda lomi have yet been exhibit* 
ed at any of your Meetings, and as we hiys it in -flower in the garden, 1 have 
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pleasure in sending a Specimen. Ton will obserre its peculiarity el producing 
flowers very different in colour; tbat at the base of the nuemes of a deep dullish 
yellow with a rery few small crimson spots: whereas tite others 15 in number 
bare a pale strawy yellow ground, olotbed .and spotted with pale crimson. 
The differently coloured flowers do not diflbr structurally; both are equally fertile 
when artificially fertflised, so that it is difficult to understand what purposes 
' they may be snbsernent to in the economy of the plant. In several other 
hinds of orchids, variationB in the colour and form of flowers is occasionally 
correlated with definite sexual characteristics, as in CaUuttuti and iffermodts. 
That the differently coloured flowers in Vanda Im» have relation to the 
phenomena of fertilization, I suspect from the fact that the Iower»moat yellow 
coloured flower is strongly aromatic, and thus highly attractive to insects, while 
the others are but faiuUy odoriferous, and thus less attractive; and it may thus 
be that the solitary odoriferous flower may attract insects, and thus secure 
' the fertilization of every flower in the raceme; the Vatida Zeiwi, lihe the 
majority of other orchids, being wholly dependent on insect agency for its propel 
fertilization.” 

The Secretary read the following extract of a letter received by the last mail' 
from Mr. Grote 

“I thought of Messrs. Jennings, Mowbray, Lynam and other exhibitors when 
I was at the last.. Kensington Flower Show. What would they have said to 
£ady Ashburton’s glorious plant of Fhalmopsis Sshilteriam, with 330 blossoms 
on itl It was the grandest sight in the floral line that I ever saw.” 

Six marks wore awarded to Mr. Boger's plant of Wipandia Fofferi exhibited 
at the last Meeting, it being quite a novelty, and said to have large and hand> 
some foliage when fully developed. 

For the above communications and contributious, the best thanks of the Society 
were accorded. 


‘ Shu>sdai', the \&lh June 1871. 

J, A. Cbawfokd, Ksq,, Prtsident, in i}u Chair. 

•• 

The FroceedingB<of the last Meeting were read and confirmed. 

The following gentlemen were elected Members :—Messrs. John Temon, G, L, 
Kemp, John Bcames, N. M. Gasper, 0. W. H. Conroy, 0. W, OiKinig, Fre¬ 
derick Peel; Sirdar Bhugwan Sing, the Deputy Commissioner, Bodidannah 
District; Dr. David Picachy; Major W. A. D, Orchard; Captain W. S. A. 
Xookbart ;■ Messrs. F. B. Deverell, John Badcliffo,^T. U. Cargill, F. S. Collis, 
J. W. B. Skonlding*; the Assistant Commissionor, Fanchmari; Dr. S, C, Mackenzie, 
and Baboo Shamloil Butt. 
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The names of the following gentlemen were eubmitted as candidates for. 
election I— 

Mohenderloll Shaiil Narajole, Midnapore,—proposed by Mr. A. Bogets, seconded 
by Baboo P. C. Mittra, 

J. Shaw, Esg., Sub-Deputy Opium Agent, Burhurwah,—proposed by Mr. T. 
M. Gibbon, seconded by the Secretary. . 

T. 0, Lethbridge, Esq., Moorish Factory, Chumparan,~propoaed by Mr» 
Gibbon, seconded by the Secretary. 

Colonel Hungcrford Boddam, Deputy Commissioner, Hazareebaugh,—proposed 
by Colonel B. T. Dalton, seconded by tho President. 

6. M. Smith, Esq., Joyhinga Tea Estate, Lukimpore, Assam,—proposed by Mr. 
James Davidson,'seconded by Mr. H. H. Sutherland. 

Edwin Gilbert, Esq., Executive Engineer, C. I. Administration, Morar,— • 
proposed by Major T. M. Shelly, seconded by the Secretary. 

Captain J. Johnstone, Special Assistant to Superintendent of Tributary Mehals, 
Eeonghur,—proposed by Mr. H. C. Marinden, seconded by Mr. C. J. Wilkinson. 

Captain E. L. Hawkins, not., Morar,—proposed by Lt-Colonel J. A. Wright, 
seconded by the Secretary. 

Captain W. G. Maitland, Assistant Commissioner, Seebsaugor, Assam,—proposed 
by Mr. J. J. Guise seconded by Mr. T. II. Mosley. 

Lieutenant L. J. H. Grey, Assistant Commissioner, S. W, Frontier,—proposed 
by the President, seconded by tho Secretary. 

P. Brooko, Esq., Bubnowly, Gorruckporo, and C. Wingrove, Esq., 
Tezpore, Assam. 

The following contributions were announced :— 

1. —Records of the Geological Survey of India, Vol, TV., Part 2,—from tho 
Superintendent. 

2. —Ditto ditto ditto ditto,—from the Govt, of Bengal. 

3. —Flora kyhatiea for S. India, Part VIII,—^fromthe Government of India. 

4. —Report on the cultivation and preparation of Tobacco in India, by Dr. 
Forbes Watson, (2 copies),—from the Government of India. 

5. —Report of the Bombay Chamber of Commerw fqr the year 1869-70,—from 
the Chamber. 

6. —A complete collection of Vilmorin, Andrieuz and Co’s catalogues for 1869-70, 

—from Dr. Tonnerre. , 

7. —Four pamphlets connected with the annual'exhibition of last year of tJw 
Royal Agricultural Society of England,—from Mr. S. H. Robinson. 

8. --A quantity of acclimatized Cauliflower seed,—from Major J. Burne. 

9. —A small collection of fruit grafts and of vegetable and flower seeds (aocli* 
matized),—from Mr, T. M. Gibbon. 

10. —A few ttibers of taro kinds of Caladiums,—from Dr. T. Beaumont. 

11. —A small assortment of accUmatixed flower seed,—from Mr. W. ILChosthani* 
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12. —A qu»ntitf of Teak seed,—from Mr. J. A. Crawford. 

13. -*Seed of Stephaiotisjhribmia ,—^from Mr. W. Halsey. 

Mr. Halsey writes, that one of hia plants seeded last year in the month of May 
in great profus^n, “ in trying to ripen off all this seed it apparently so exhausted 
itself that it Emitted its usual autumn flowering, and erentually many of the 
seed pods did come to maturity. I tell you this to warn others not to attempt 
maturing more’tban two or three pods. For you lose the second flowering, 
and the seed pods take a whole year to ripen, having only just come off the 
plant.” 

The Secretary said he had given a portion of this seed to the Boyal Botanic 
Garden, Mr. Scott having informed him that ^ough the plant occasionally bears 
seed with them, it is always very sparingly. 

14. —Cocoons of the Julheraa Asmina and of the Bor Mooga Silk worms of 
Assam,—from Mr. J, M. Wood. 

The Secretary mentioned that these had been obligingly sent to meet a requisi¬ 
tion from Captain Hutton, to whom he had at once forwarded them. 

15. —Pods of Adaimnia digitata {“ Boobah”),—from Mr. W. H. L. Benton. 

Mr. Benton sends these from Banda, under the impression that they belong 

to the Tamarind &mily, by which name it is called there, and is used by the 
natives in the same manner as the pods of Tamurindut Indiea, The tree is very 
rare in the district. The residents of Ballinger call it “ Vilaytee Imlee.” 

16. —Specimens of certain gums from the Hazareebaug District, forwarded 
for report,—from Mr. Claud J. Dumaine. 

17. —Specimen of an in^ct which did much damage to the mustard crop 
this year in the Futteeghur district, so much so that the price of mustard oil 
in the bazaar rose considerably j also specimen of a “ Lady bird ” which were 
unusually plentiful in the wheat this year; but had not, apparently, caused injury 
to the crop,—from Mr. B. Buck. 

It was agreed to send these to Mr. Grote, and request some information 
regarding them. 


Bice Hvskimq and Wihnowinq Machihbs. 

* 1/ 

Messrs. T, E. Thomson and Co. submitted for inspection a fiill.sized rice husking 
and a winnowing machine, which had been made for them in Burmah. The cost 
ofthbse two is Bs. 155, but Messrs. Thomson think they could sell them at a 
leaser figure if made here, as the charge .of freight would be saved. They state 
they have found out some little defects in the construction which, howevdr, need 
time to improve on, but which will admit of the husking machine being wbrked 
more efOieieotly. When these have been corrected, they will be in a position to 
(tate what will be the out-turn of the machine per diem when worked by one man. 

In connection with the above the Secretary brought to notice a model of a Bice 
Mill, in the Somety *8 Museum, on the same principle as that of Mesus. Thumsoo, 
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%Wch ma presented by Dr. Montgomerie in 1837, «nd of wMoh foU pnrticttlftr* 
are recorded at page 70 of the fifth volume of the Tratuactionr. 

Rbpobt ok Oebmikatiok or ikfobtbI) Sbbd8. 

The first paper submitted was a tabular statement firom Mr. John Scott, of the 
Royal Botanic Garden, showing the result of his trial sowings of the English 
and American vegetable seeds received in April last. Mr. Scott remarks 
“ These results summarised show that of the 65 kinds supplied, by Messrs. Barr aiM 
Sugden, the germination is 17 at 15 per cent, 18 at 41‘7, 10 at 67'5, and 20 at 
91. Those fromD. Landreth and Sons, comprising 41 sorts, afford 6 at 13 per 
cent, 9at42'7, llat66’10, and 16 at 93'12. The results are thus, I think, 
very satisfactory, and this the mve especially so taking into consideration the 
late extreme humidity of the atmosphere; sueh conditions being much less 
favourable to the germinatinn of seeds from temperate climates than the dry, 
though higher, temperature of the hot season.” 

The best acknowledgments of the Society were offered to Mr. Scott for his kind 
compliance with their request, as shown in the full and satisfactory statement 
now exhibited. ' 

In connection with the above, the Secretary read the following letter from Dr. 
C. Prentie, Civil Surgeon, Gorruekpore, in respect to the germination of the 
field seeds imported last year from Melbourne 

“ If you have any available, could you kindly let me have some more AnstraKan 
Field Seeds this year r 

The result of my sowings of last season’s supply, are as follows■ 

1. —tPith the exception of the purple top Swede, the Turnips, especially the white 
globe and strap leaf, germinated freely, but nearly all, when*only half-grown, 
were destroyed by an insect. Swedes do not appeqr to answer in this climate. 

2. —The carrots came up very freely, grew rapidly, and in size and colour, 
sweetness and tenderness, were quite equal to those produced at home. 

3. —The Mangold \7urzel succeeded admirably. It bore transplanting well, 
and seemed to be improved by it. The plants attained a good size, averaging 
in weight between 5 and II pounds, and many of them are still growing. 

4. —'The Tares grew most luxuriantly, but didnqt bipssom. 

5. —The Clover and other grasses germinated freely and answered well, especi¬ 

ally the Lucerne, Prairie Grass, and Perennial Rye, but the Clover grew perhaps 
rather too slowly tp be a paying crop. . 

' Will there beany Australian vegetabie seeds this year? Those sent last year 
germinSted beautifully and are evidently suited to the climate.” 

Mr. Orosthwaite, c.s., writing from Budaon, also reports most favourably of 
carrots raised from Australian seeds. “ The field carrots were very successfuL 
The seed germinated wel^ and I got the finest carrots I have ever had. James 
Intermediate were particularly fine. The soil I grew them in was poor and had 
not been cultivated for mae years.” * ■ 
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DbTAIU of 7HB UBT AnNDAI. ShoW 07 THI fiOXAl. AQBICOI.tUBAi;i SOCIETX 
07 IIN01.AMD. 

Bead the following communication from Mr. ,8. II. Bobtnson, in reference to 
the pamphlets already entered under the he^ of Contributiona 

I have sent you four pamphlets containing lists of the specimens exhibited 
and prixes awarded at the annual show of the Boyal Agricultural Society of 
England which was hdd in July last at Oxford, and at which 1 attended. These 
may perhaps be of interest to some of our members who, like myself, have often 
regretted tiiat nothing similar has been done to exhibit the agricultural produce^ 
of Bengal and take note of its improvement, since Sir Cecil Beadon’s show at 
Belvidere in 1864. 

" This Oxford Show was the first of the kind I had attended at home, and I 
was much struck with the extensive scale on which everything was brought 
forward. On reference to the pamphlets you will see that the total number 
of specimens and collections exhibited in the Agricultural Implement Department 
was 7,861. In this number were about 260 of manures and collections of agri> 
cultural- seeds, the remainder comprehending every conceivable kind of agricul¬ 
tural machine and implements, all the stationary apparatus, such aa corn-mills, 
thrashing-machines, chaff-cutters, dressing-machines, &c., being exhibited in 
motion and driven by some 160 portable steam engines: these latter were ranged 
along one side of a wide avenue, about half a mile in length, which served for 
the passage of the^ public, the machines being ranged behind the engines, and 
. when ^ in motion forming of themselves an extraordinary spectacle. A large 
arM be^ideB was set apart for steam ploughs, reaping machines, and other move- 
able steam improvements. 

“ The Cattle Department attracted a large share of public attention, comprising 
1,377 specimens and coUectiona'of the finest breeds in England, of horses, homed 
cattle, sheep, and, pigs, collected from all parts by 389 exhibitors. The amount 
awarded in prizes for these was £2,676, and for implements. Ac., £369 ; but the 
money awards seemed to be only a secondary consideration with the exhibitors, 
their fiirat object being the exhibition of their productions to the large assemblage 
of persons interested in their improvements with the view to sales and orders, and 
with whom no doubt a very large business was transacted. Of this some idea 
may be formed from the large number of admissions to the shows, which, in the 
11 dftysit was open, counted to 77,947. 

. “When our Society again possesses a piece of ground for tfieir nursery garden, 
which, we may hope^ win be before next cold season, I trust some attempt will 
again be made to exhibit A^cultural produce with our Horticultural shows. 

' Since Sie last attempt was made|^ the extension of the fiailways has opened 
iscility for. bringing in specimens for exhibition from more distant districts, 
and the Government having established a Department* of Agriculture may be 
expected to aid such a project if initiated by our Society.” 



tneeeiingt tf the Soekty,' xlv 

It was agreed to address the QoTemment of Bengal in respect to the conolading 
portion of the above communicatioD. 

A Fokaoe Plant fob dev and wet Coltivation. 

Submitted the following paper from Major Boddam, on special duty, under the 
Mysore Government, in respect to the Northern Chinese Sugar-cane {Sorghum 
oaoaharatum) 

“ This remarkable plant is a native of the north of China, dts giant growth, * 

and its beautiful and graceful appearance and refreshing greenness in the driest 

season, and the expectation of finding in it a rival to sugar-beet, induced the 

French Consul at Shanghai to send some sorgo seed to his Government. In 

18d4, Mr. Browne, Agent of the Vnited States, Patent Oifice, took to America 

some French seed which was distributed by the Government. The plant was 

cultivated by a few farmers, but it received little attention until an ox-Governor 

of South Carolina reported the results of his trials to a farmer’s club, which 

brought sorgo into notice. Since 18S5 its cultivation has steadily increased, 

and it is now one of the great crops of the country. It is grown in France and 

Algeria for alcohol chiefly, and in America for seed, forage, sugar, syrup, alcohol, 

vinegar and beer. In the 10 North-Western States, where it flourishes, there 

were, in 1864, 366,670 acres of sorgo, and sorgo sugar was selling at Chicago 

at 4|d. per lb. But for sugar, sorgo has turned out a failure. Its great merit 

as a forage plant is its principal recommendation; and on thjs point an official 

report of the United States Agricultural Department has declared that the value 

of sorgo for feeding stock, cannot be surpassed bg any other crop, as d greater 

amount of nsUriiious fodder can be obtained bg it in a shorter time within agiven 

qiaee and more cheaply. While grass yields a ton or a ton and a half of hay, 

sorgo will yield from 2 tons to 9 tons of dry fodder. Sorgo (Lootsoh) flourishes 

wherever Indian com flourishes. The seed is sown for transplanting on warm 

ground, finely broken in the middle of April, The young plants are watered 

with liquid manure as soon as they appear, and in three or four days watering is 

repeated night and morning if the weather is 
Chinese method of growing sorgo. , 

dry. They are picked out, when 6 inches 

high, in rows 3 feet wide and 6 inches from plaat to plant, and ace again 

watered with liquid manure when a foot high. Weeds are kept down by hoeing 

-until the cane matures, about November. ^ 

“The crop begins to come to market, however, early in Sd^tember, or as soon 
as the stalks are sufficiently sweet for Shewing. A Chinese labourer earning ’ 
lOd. a day, can cultivate about 2 acres during the six months that the crop needs 
his labour. 

“In Amerioa it is found that sorgo can he successfully grown on all lands where 
a fair crop of Indian corn gsan be grown. Deep loose warm soil, even of poor 
quality, produce thes weetest and most juicy stalks. Irrigation is recommended, 
but can seldom be attained in the United States. In deep black loam sorgo 
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nachet a height of 16 feet or 18 feet'; what will it not do on onr future levago 
ferms? Thejnice of the giant growth » not ao 
American Culture. gweet, nor ia it oaaily cryatal&ed. The seed ehonld 

be Boafeed 24 honn in tepid water, in which 1 oz. of ealtpetre is diesolred to 
every 6 gallone. It is then dusted witii gypeum, and drilled 2 feet apart and 
20 seeds per foot (for forage). In seven or eight daya a horse sub-eoil plough ia 
«put between the rows, np one side down the other. This cultivation ia repeated 
as the crop advances, but the plants must not be earthed np. The upper roots 
spring from the stalk above the ground, and they must be left exposed. The 
first cutting may be made as soon as the crop is large enough for stock, and 
in ordinary seasons two others will follow. To dry the crop it should he set up in 
shocks, and the shock built with precautions for ventilation. One man, with a aub- 
aoil plough, can cultivate 10 acres,’* 


“ DlKBCtlOHS rOR GROWINQ SoSOO AS FoRAQB." 

“Plough the land well and deeply, apply a liberal supply of stable manure, 6 
to 7 tons per acre, if available; plough this in crosswise to the lines of the first 
ploughing, harrow and leveb then sow the seed in drills, 26 inches apart, 20 seed 
per feot. In seven or eight days put a bullock hoe or cultivator between the rows 
up one side and down the other, or hoe the rows by hand. Continue this oultiva* 

Proposed method for My- tion as the crop advances, but in no case earth up the 
• plant stems, as they send out roots above grounds 

which must be left exposed. The first cutting will be made when the stalk is near 
3 feet high. The plant will afterwards send out side shoots for a 2nd and 3rd 
cntting. To dry the crop it should be set up in shocks, and the’shoeks built 
with precautions for ventilation. As dry cultivation sow sorgo in the beginning 
of the monsoon, as wet cultivlition in October. In an uncertain climate like My- 
Bore, the benefit of deep ploughing will be apparent in seasons of scanty rain-fall. 
The roots of the plants will be able to go down deep for moisture and nourish.* 
ment, instead of withering near the surfece. Though plenty of manure is 
recommended, sorgo will do feirly without much manure. The more manure, 
the heavier the crop." 

®ie Secretary remarked that the same mode of cultivation as ia pursued on 
this side of India, for the “ Sada-debdhan,” would perhaps answer for the 
“ Ifootsoh,” which, if not the same plant, is probably closely allied to it 

. Apphcabiutt op CouopioN POR Gardek purposes. 

The Sacratary next read extracte from letters from Mr. S. JenjinM and 
Mr. John Scott on the above subject:— ^ 

Mb. Jeneinos.—“ A suggestion appeared some short time ago in tha IVonur 
which ia worthy of notice. Did you see the plan for souring cuttings from damp t 
It was to dip the ends in stiff collodion twice, and so covering it with a thin film 
impervious to damp. Nearly all cuttings perish from rot oonunencing just beloEr 
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the foil, but if moisture can be kept off till the note an atrong, a gnat end will 
be attained, and due, I think, collodion will do.” 

Mn. Score,CoU&dion has been used for manj years in Britain as a prerenti* 
live for damp in the .propagation of plants by cuttings, also as a remedy for bleed* 
ing, and as a ligature in budding. Mr. Lowe was the first to suggest its use, as 
being a substance possessing great adhesive powers, and also as being impermeable 
by air water. ‘ Believing ’—remarks Lindley in his reference to the sug^stion—, 
‘ that the great difficulty attendant upon the multiplication of plants by cuttings 
arises from the tissues rotting by the excessive introduction of water, which the 
cuttings cannot decompose, or throw off as vapour,’ it occurred to him that if the 
fresh end of a cutting were smeared with collodion, the injurious access of wates 
would be cut off, and the risk much diminished. The results of his experiments 
confirmed his anticipations; out of 26 coUodionised cuttings of stove plants 23 
grew, while only 12 out of 26 grew, when the collodion was omitted. If, continues 
Lindley, instead of merely covering the cut end of the cutting with collodion, 
he had in some cases covered the cutting itself as far as it was plunged in 
the soil, he would perhaps have had still greater success. There are two kinds of 
cuttings which are likely to demand this treatment—the one of succulent i» 
very soft plants, which absorb abundantly through their skin ; and the other of 
hard-wooded plants, of little substance, which become exhausted by the drying 
up of their organmable matter before roots can be formed. 

“ I may state that I am also trying the experimoat of colhidionising cuttings 
of such soft wooded plants as Pelargoniums, Coleus, Iresines, &c., with g view to 
their importation from Britain by sample post, I do not doubt that we may thus 
successfully introduce very many plants which are apt to rot when sent in the 
wooden cases : I am also having cuttings of some of the above named plants sent 
me from London by sample post, the cuttings beibg of partially ripened wood 
and each separately enveloped in gutta-percha or caoutchouc tissue, and placing 
all in a tin wooden box to prevent injury from pressure, &c. 

FnoWEBINO 8FXCIMEN OP VaNDA LoWEI. 

In tbe letter above referred to, Mr. Jennings alludeW to the account of the flow¬ 
ering plant of Vmtda lowei which was exhibited by Mr. Scott at the lest Monthly 
Meeting. Mr. Jennings observes that it is by far the most difficult of all i)r- 
chids to carry, and will not bear a move even from Borneo, its native place, to 
Singapore^ “ The friend who sent it to me ’’—adds Mr. Jennings—” only saved 
adozei^ont of 200 plants, and there are but very few plants in cultivation in 
Buglaud. 1 had it sent to me a number of times before the plant in question 
reached me, and that was first well estabUsbed in a ooooanut before despatch ; it 
was not packed at all, but kuqg up in the Captain’s cabin. I gave it to the Beta- 
nie Garden, because 1 would nut risk so delicate and valuable a plant up here 
(Allahabad).” 
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Mr. Scott write* “ On submitting at the last Monthly Meeting of the Sooiety 
the flowering specimen of Vanda Lomi, I ought to have stated that the garden* 
were indebted to Mr. S. Jennings for that very fine Sjiecimen. It was oou- 
tributed in December 1869, and has now flowered for the first time,” 

A KBW Fibre. 

, The Secretary called the attention of the Meeting, in reference to a notice in a 
recently received number of the Journal of the Society of Arts respecting a so-call¬ 
ed “new fibre,” from the bark of the Mulbeiry tree, to the fact that this same fibre 
had been submitted to the Society some 16 years ago by Signor Lotteri, and that 
a rather lengthy paper on the subject is to be found in the ninth volume of the 
Society’s Journal, consisting-of a translation from the “Annals of the Universal 
Society for the Encouragement of Arts and Industry’’ for September 1855, in 
which is a report by a special committee of that Society giving full particulars 
respecting this fibre and the various purposes to which it may be applied. 

Letters were read— 

From 6. W. Shillingford, Esq., of Pumeah, offering to raise vegetable and 
flower seeds for the Society, if a competent native gardener can be placed at his 
disposal for that purpose. 

Semked,—that Mr. Shillingford's kind offer be thankfully accepted if the 
services of such a man can be obtained. 

From Colonel J.' C. Haughton, returning thanks for the report on his tobacco 
. samples, 

From A. Grote, Esq., a long and interesting letter of which the following are 
extracts 

“ The phytophagous beetle which you sent me from Cachar and which I told 
you on Mr. Moore’s autboritjr was named Phymneinmia, turns out, he tells me, 
to be Dispromorpha mlampm. I am putting specimens into Mr. Murray’s 
hands for deposit in his interesting collection of insect in S. Kensington Museum. 
Mr. M. is the same-who reared the leaf-insect some years ago in the conserva¬ 
tory at Edinburgh, and he was asking mo to assist him in procuring him some 
more eggs of the insect. Perhaps yon may be able to get some eggs from Cachar. 

“Your brother, I sec, benpyou aia«M naiura in the shape of maize growing in 
the place of flowers. All luiut of this kind are regarded with great interest 
he**. If you have preserved this specimen and can spare it, please send it 
^ to me with any others that you do not want.” • 

The Secretary mentioned he had sent the specimen by return mail^ and had 
requested the aid of Mr. 0. Brownlow for the eggs of the leaf-insect , 

From 8. Jennings, Esq., Allahabad, 6th June 

“ You vrill be sorry to hear of the fall of the great Tamarind tree in the Koosroo 
Bagh from sheer old age. It was one of the features<of the garden, and its loss is 
a real calamity. It fell on the Queen’s Birth Day. when not a breath of air was 
stirring. No amount of bracing or support could have sayed it, and I am only glad 
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h inpiwned, when no one was near. A short time ago a fitncf-fur was held imder 
its wide>spreading branches, and the beauty and &shion of Allahabad . were 
assembled beneath it. ‘.Bad it fallen then t but the mere idea is terrible.” 

For the above contributions sad communications Bie best thanks of the Society 
were accorded. 


thurtday, tin XZlh July 1871. • . * 

3. A. CnawFOBD, £sq., Prtndtnt, in tht Chair. 

^e Proceedings of the last Meeting were read ard confirmed. 

The following gentlemen were elected Members:—Mohenderlall Ehan, Messrs. 
J. Shaw, T. C. Lethbridge, G. M. Smith, Edwin Gilbert, Captain J. Johnstone, 
Captain E. L. Hawkins, Captain W.G. Maitland, Colonel Hungerford fioddam, 
and Lieutenant L. J. H. Grey. 

The names of the following gentlemen were submitted as candidates for 
election i— 

W. H. Parker, Esq., Executive Engineer, Gwalior Division,—proposed by Major 
T. M. Shelly, seconded by the Secretary. 

Secretary, Public Garden, Azimgurh,—proposed by the Secretary, seconded by the 
President. 

Lieutenant-Colonel Charles Eeay, Benares,—proposed by the Secretary, seconded 
by the President. 

J. H. Fisher, Esq., c.s., Allahabad,—proposed by Mr. F. 0. Mayne, seconded by 
the Secretary. 

E. Oalbusset, Esq., Calcutta,—proposed by Dr. Tonnerre, seconded by the 
President. 

Baboo Gungapershad, Deputy Collector, Moradabad,-proposed by Bajah S. A. 
Ghosal, seconded by Baboo P. C. Mittra. 

W. A. Bobinson, Esq., Umballa,—proposed by Colonel W. S. Bow, seconded 
by the Secretary. ' 

Secretary, Local Fund Committee, Belaspore,—proposed by the Secretary, 

seconded by the President. 

^ • • 

J? 9 ouwd—B. J. Bichardson, Esq., as., Ghazeepore. 

The following contributions were announced:— 

1. —Beport on tte cultivation, Ac., of Tobacco in Ipdia, by Dr. Forbes 

Watson (2 copies),—from the Government of Bengal. • 

2. —Aeport of the Bengal Chamber of Commerce, from November 1870 to April 
1871,—from the Chamber. 

3. —On the introduction of the Citron tribe in N, S. Wales, by George 
Beimett,—from the Author. 

4. —On the woods of N.''S. Wales, by C, Hoove, Esq., and on Silk, by Charles 
jBrady,—from Dr. Bennett. 
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6 .—^The “Flora Sylvatic*” of Southern India, Parte 9 and 10, by Majof 
Beddome,—from the Government of India. 

6. —Beport of Department of Agriculture of 'VFaahington,' for Itfarch and April 
1871,—from the Coniul-General, U.8.A. 

7. —Application of Phytology to the indtutrial purposes of life, and the prin» 
cipal Timber trees, Ac., of N. S. Wales, by Dr. Mueller,—from the Author. 

^ 8.—Journal of the Royal Horticultural Society of London, vol. S, parts 7 and 
8,—from the Society. 

9. —A large quantity of Bamboo seed of two kinds,—from Dr. George King. 

10. —Bamboo seed collected in the Jubbulpore district,—^from Colonel C. S. 

Ryder. ^ 

11. —An assortment of acclimatised flower seeds,—fVom S. Jennings, Esq. 

12. —A quantity of seed of Dodontea from P. Halsey, Esq. Mr. Halsey 

also sends a small quantity of the famous Bara rice from Peshawar. “ I doubt 
this doing well in Bengal, but it is worth trying; it is the most highly-scented 
rice known, and in Runjeet Sing’s time, was only grown for the Royal table.” 

13. —A good quantity of seed of Aeaeia Strista and of A. dUitUi, (?) gathered 
in the Dehra Doon.—from W. Minto, Esq. 

14. —A small quantity of seeds of Cassia: (pink) from Madagascar and of Cinna¬ 
mon (Himalayas),—from Major T. M. Shelly. 

15. —Seed of the medicinal gourd of the Hills,—from Lieutenant J. F. 
Pogson. 

FiownniNO Ptaut ov Vasna BarsMauiti, axn FLownitiNa Specimens op 
ABONDi.ua BaMBCstKFoua. 

The Secretary called attention to the above plants which had been forwarded for 
exhibition by Mr. John Scott, Curator of the Royal Botanic Gardens, together with 
an interesting communication regarding them. The third plant (DenJrobium 
Andsrsomi,) not being in flower, Mr. Scott submitted a coloured drawing 
thereof.— (See Correspondence and Seleetions.) 

Wild Medicinal BaEL op the HmaLava. 

The Secretary next submitted some further observatiuns from Lieutenant 
J. F. Pogson, on the “ Wild Medicinal Bael of flurreepore ” in continuation of 
those read at the Monthly Meeting in May last. He also submitted, in connec- 
Haa Bierawitb, notes |>y Mr. John Scott, of the Royal Botanjc Gardens, on the 
^d and cultivated Baels with reference to their medicinal properties.—('5m Cm- 
rtsftndenee end Selectiona.) 

The Soboo, ok Nobtrbbn Chinese SuoaR-caNE, as a poEaoE PtaNT. 

Read a letter from the Secretary to the Government of India. Department of 
Agricaltnie, dated 28rd June, in reference to a memorandum from Colonel 
wi^ was inserted in the Proceedings of the Isst Meeting. 
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Submitted a reply from the Seotetary, dated 8th July, to the above emumunica- 
tion; aa also Mr. Scott’a memorandum.—(S m Cwrttpondenu tmd Seitetuiu.) 

* Tobacco Cultivation. 

The subject that nest came before the Meeting was a communication from the 
Cotton Cummissioaer for the Central Provinces and the Betara, forwarding an 
abstract of Dr. Forbes Watson’s report upon tobacco. Mr. Bivett Carnac observes 
that this abstract has been drawn up by Mr. F. Sobinson, who takes-much inttdest 
in the improvement of tobacco cultivation in India, and who has also added some 
remarks of his own 

Smliied~’i!haX the best thanks of the Society be given to Mr. Bivett Carnac 
for sending this abstract, and that as Dr. Watson’s report may not be available to 
many interested in tobacco cultivation, it be introduced in the report of this 
day’s Meeting.— Comspondenee and SeleetuiM,J 

Stbawbeubv Cultivation. 

Bead some remarks from Major T. M. Shelley on his mode of growing tha 
Strawberry at the station of Motar.—/'See Cerrespondenee and SelecliotuJ. 

Letters were also read 

1. —from Colonel Bacon, in charge of Home Department at Presidency, apply¬ 
ing for all the information the Society can afford on the subject of Silk, Complied 
with. 

2. —From H. Bivett Carnac, Esq., Cotton Commissioner,* submitting copy of a 
report on Cotton cultivation in the Nicobars, and on sample of Cotton tberefrom. 

Mr. Bivett Carnac adds:—“The excellent quality of the Cotton produced 
cannot fail to make these experiments of importance, and I feel sure that any 
informatiun regarding them will possess a full share of interest for your Society.” 

The Secretary remarked that a copy of this report was furnished by the Covern- 
ment of India, and acknowledged in the Proceedings for April last; and that a 
full report fium the Society’s Committee, on samples received direct from CoL 
Man, the Superintendent of Port Blair and the Nicobars, is published in the 
Proceedings for January last, 

3. —From Major T. M. Shelley, presenting a paper for the Journal, entitled 
“ Bandom notes about Gardens.” 

4. —From H, C. Erskiue, Esq., of Elambazar, inlimating that he has been 
obliged to abandon all fui-ther attempts at the cultivatiqu of Carolina Paddy, 
aa eaohsucceaaive season the ” Gandbeq”fiy attacked the field of Carolina, leasr- 
ing almost nntouebed the or(Bnary country paddy. 

d^From H. Bivett Carnac, Esq., advising despatch of seeds of two kinds 
of sacred Cotton from Central India to meet a requisition from Lieutenant 
Pogsoo. These were despatched immediately on receipt to Lieutenant Pogson. 

6.—Prom James Fooler, Esq., Coffeo-planler at Mercara, Coorg, Madras 
Presidency, applying for Soate of the Tardtaettm seed presented by Lieutenant 
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PogioB at the May Meeting, aa he ia desirous of giving It a fair trial in 
his locality and of communicating the result “ Coorg enjoya an efavation 
of 2,000 to 4,600 feet above the sea level, gets four and Ive months of heavy 
rain, after which there are several months of dry weather, and possesses every 
variety of soil.” 

The Secretary observed that this application had received immediate attention. 
He had also had several other applications for this seed from various parts of 
the country, , 

7. —From Major Shelley, forwarding a programme of intended Hortioultural 
ezhibitioos to be held at Morar in 1871-72. Major Shelley observes—"'W b 
have Colonel Hutchinson as President, Culone) Bird and self a committee, 
and a host of supporters, all members of the mother society in Calcutta.” 

8. —From Messrs. Law, Somner and Co;, Melbourne, dated 20th May, intimating 
that the order for Field seeds is packed, and waiting for opportunity of despatch. 

For the above communications and contributions the best thanks of the Society 
were accorded. 


Thuridaff, the 17th Atigtal 1871, 

J. A. Cbawfokd, Esa., President, in the Chair. 

The Proceedings of the last Meeting were read and confirmed. 

The following gentiemen were elected Members:— 

Messrs. W. H. Parker, J. H. Fisher, o.s., E. DMbusset, W. A. Sobinsoa, 
the Secretary, Public Gmden, Azimghur; Lieutenant-Colonel Charles iteay. 
Baboo Gungapershad, and Secretary, Local Fund Committee, Belaspore. 

The names of the following gentlemen were submitted as candidates for elec¬ 
tion 

Wm. Francis Graham, Esq., m.c.8., Ganjam,—proposed by Mr. F. J.V. Minchin, 
seconded by the Secretary. 

Bajah Madho Rao, Bareilly,—proposed by Mr. C. M. Armstrong, seconded by 
Captain H. H. Birch. 

J, B. Forbes, Esq., Extra Assistant Commissioner, Chota Hagpote,— proposed 
by Colonel £. T. Dalton, slccnUeu by the Secretary. 

Captain F. 8. Marindin, u.b., Allahabad,—proposed by Mr. Julian Robinson, 
BBconded by Mr, J. W. Sherer. 

Wm. Harlow, Esq.' Manager, Eastern Cachar Tea Co.,A.proposed by Mr. 
Donald Steel, seconded by the Secretary. 

Captain G. B. Worsloy, Station StalL Delhi,—proposed by Colonel J. 8. Bether, 
seconded by the Pretident. 

Mrs. Annie Pox, Singhesur, Bhaugulpore,—proposed by the Secretary, seconded 
by Mr. R. Blecbynden. 

Husrut Noor Khan, Minister of Juwra,—proposed by Dr. T. Bcaumount, second¬ 
ed by the Secretary, 
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CapUln F| H. Wo9dg»t0,14th Seik, JuUimdur,—propowd by the Sewetvy, 
Mconded by the Freaident. 

C< G. Muter, Esq., k.aa., Chatterpore, vi4 GaBjam,—proposed by Mr. F. J. T> 
Minchio, seconded by the Secretary. 

The Commandant of the Erinpootah Irregular Force,—proposed by the Secre¬ 
tary, seconded by the President. 

Wm. DeCottrcy Ireland, Esq., Deputy Commissioner, Akyab,—proposed by Mr., 
B. Bedpatb, seconded by the Secretary. 

Or. 'f. Ffrench Mullen, Besidency Assistant Surgeon, Ulwar, Bajpootana,— 
proposed by the Secretary, seconded by the President 

Major A. E. Campbell, Deputy Commissioner of Seebsaugor,—proposed by 
Captain W. 6. Maitland, seconded \>y the Secretary. 

Baboo Gopinath Boy, Calcutta,—proposed by Baboo P. C. Ghose, seconded by 
Dr. Tonnerre. 

The Superintendent of the Patna Lunatic Asylum,—proposed by the Secretary, 
seconded by the President. 

James Craven, Esq., Monghyr,—proposed by Mr. J. DaCosta, seconded by Mr. 
P. T. Onraet. 

Captain A. C. Padday, Boyal Engineers, Bareilly,—proposed by Mr. C. M. Arm¬ 
strong, seconded by the Secretary. 

Ugoined—l. B. Bennett, Esq., of Lallpore Factory, Pumeah, and B. A. Stem- 
dale, Esq., of Calcutta. * 

Ai a Eomrary Jfe/uier—Proposed by the Council, John Scott, Esq.,. Curator 
of the Boyal Botanic Gardens, Calcutta. 

The following contributions were announced 

1.—Beport on the Ehooshroo Bag, Allahabad, for 1870-71, by S. Jennings,— 
from the Author. 

3.—Reports on the cultivation of Cinchona at Darjeeling foe the half-year 
ending 30th September 1870, and Annual Beport on ditto for year ending Slat 
March 1871, and Report on the Botanic Gardens, Calcutta, from April 1870 to 
March 1871,"from the Officiating Superintendent. 

3. —Journal of the Boyal Agricultural Society of N. S. Wales, for May and 
June,—from the Society. 

4. —Journal of the Asiatic Society of Bengal, Part I, No. 1, 1871,—from the 

Society. , ’ 

5. —The ttara Sylvaliea for Southern Jndia, Part XI, by Major Beddome,—• 
from the Government of India. 

6. —Records of the Geological Survey of India, vol. 4, Part 3,—from the 
Superintendent. 

7. —Sample of Cotton from Muneepore,—from General Nutbal, Officiating 

Political Agent, * 

8. —Samples of Cereals from Upper India, from W. II. Halsey, Esq., Secret 
tary, Public Garden, Qpwnpote. 
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9.—Cuttiagi of rare rosea and bulbs of Gloxiniaa,—from Dr. T. Beaunont. 

Hr. T. M. Fra&oia forwarded for ezhibitioD two seedling Bosea with tbe 
following note: — 

<>I Baud herewith for inspection two seedlings of the Simla dimbing rose, 
die seeds of which were sent by Lieutenant Pogson to the Society some time in 
February last. 1 obtained a packet of the seeds; and as all the llorticolturai 
friends whom I consulted were unanimous in declaring that they could nut 
' possibly succeed in Calcutta, I sent the greater portion of them to a friend 
in England, retaining a few seeds to sow by way of an experiment. 1 sowed them 
in two shallow pans, one of which was filled with half-mould and sand in equal 
proportions, and the other with^common garden soil. From these I raised seven 
plants, two in the common soil and five iii the leaf-mould. Thanks to the 
unusually mild season which we have had, all the plants are.doing well, aud 1 
hope that in a few months they will be thriving trees. Those which were sown 
in ordinary soil have thriven much better than the 'others, as you will see by the 
specimens which I send you, one of which is fully twice the height of the other. 
They have been kept almost entirely under shelter, as I was afraid that they 
might otherwise rot off from excess of moisture.” 

Cui.nvATioir or Cbseai,s in Ubfeb India. 

The paper first submitted was an interesting communication from Hr. W. 
fi. Halsey, Secretary of the Public Garden at Cawnpore, respecting certain kinds 
of Cereals raised in that garden and elsewhere, of which he sends specimens, and 
requests a report thereon.— (Set Qtrreipondaice and SeitetUnis.J 

CoiTON fsou Munnifoue. 

Bead a letter, dated 29th June, from Major-General W. F. Nuthall, Officiat¬ 
ing Political Agent, Munnipore, regarding the sample of cotton already 
noticed.—fdSee Corrttptndeace and 8tleelhM.J 

Compton’s Patent Chemical Hanvbe. 

The Secretary laid on the table several communicatiews respecting this 
manure. The Government of India placed at the disposal of the Society at the 
close of 1869, a small quanuty thereof which had been distributed to various 
ajiplicants, but more especially to Managers of Tea Gardena in Assam and Caohar. 
ThS results have, |n most instances, proved of a negative character. The only 
. really satiMactory return is that of Mr.. G. C. D. Betts, of Aurangabad Factory, 
(Moorshedabad District], as detailed in the following letter, dated November 
1870:- u 

Un in receipt of your favour of yesterday, and 1 have pleasure in 
reporting the results on the small quantity of ‘'Compton’s Patent Ohemicsl 
Manure ” you sent me up, I applied it as directed on 6 cottahs of land bs{»g a 
portion of 20 biggobs, which i sowed in paddy, and which 1 bad manured 
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with ftnittiai manure. The former gave me « produce the rate of20 mauada 
the biggah (of 14,400 square feet), while the latter yielded about 12 maands«. 

“Mjr tenants, who had sown paddy all round my Reid, were (owing to the 
bad season] rery unsuccessful with their crop. I don’t believe that on an 
average they got more than 3 maunds the biggah. I should observe that my 
land was highly cultivated, well ploughed, and twice weeded; whereas my 
ryots only weeded their lands once. My opinion is that the chemical manur# 
Would answer very well for all crops in India, and that it would pay. I dtould 
have been glad to havq used two tons of it with my winter crops of wheat, 
barley, and oats, if I could have got it.” 

Tobacco CramvATion at Srarwab. 

Read a letter from Mr. E. P. Robertson, Collector of Dharwar, in reference 
to the Tobacco Committee’s report, submitted at the May Meeting, on his samples 
of tobacco.— (See Carreepondenee and SeUetiems.) 

Tbansmissiov from Rkolans to India of Timbbr Trrrs and Flowering 
8brvb!i, hbrmbtically sealed, by Pattern Post. 

The subject that next came before the Meeting had reference to a novel 
mode of transmission of living plants. In forwarding the extract relative 
thereto, the Secretary to the Government of India, in the Department of Agri> 
culture, intimatea that “ the plan seems to the Covernor-Generjd in Council one 
that certainly deserves further trial and that might not improbably be generally 
adopted with advantage.” 

Xttraci, paragraph 14, of a letter from the Superintendent of the Botanieal Gardens, 

North-Western Provinces, to the Seeretaty to the Government of the North- 

Western Provinces,—No. dated the iOth AprihlSIL 

Para. 14.—Timber trees and flowering shrubs. By Dr. Forbes Watson, 
three tin cases, filled vrith timber trees and flowering shruba and hermetically 
sealed, were forwarded from the India Office per pattern post. Many of the 
plants were in excellent order and are now in a most thriving condition. This 
mode of transmitting plants is highly novel, and well worthy of being tried on 
an extensive scale with the finer kinds" of flowering shrubs. But the cases ought 
to be forwarded from England in December, January, and not later, and the 
stems ofthe young plants ought not to be less than two-eighths of an inch in 
diameter. Leaden nqpibers ought to be attached to the planti to correspond with 
tile numbers on the invoices. In the cased theie were parchment labels, hot most 
of them Wdre destroyed by the moisture and heat. 

The President read the following acknowledgment of the above commnnication:—• 

1. I hdve the honour to acknowledge reempt of your endoisement No. 2562, 
dated 12th instant. , 

3. I am desired to express the satisfaction Of the Society that this first at- 
tempt Of Dr. Forbes Watson in the transmission of timber trees and flowering 



ihrubs In hertnetically sealed ttn cases per pattern post has been attended with *o 
in*:h success. 

3. Whilst rscoipiiBing the great practical atilitf of Dr. Watson’s noTSl mode 
of trahqxffting trees, shrubs, Ssa., lam desired by the Society to point out that^ 
however great may be the facilities offered to Government Officers, such as 
Dr. Watson, for sending such oases by pattern post, the public are precluded 
from adopting it as the Post Office authorities will not receive such packets or 
eases hermetically sealed or otherwise closely secured for transmission by pattern 
poet. Until, therefore, some relaxation is made under,this head, there is a 
practical restriction on the adoption of this means of transport. 

4 The Society would, therefore, suggest the jtropriety of having this restriction 
relaxed, ftrst in favor of public bodies like the Agricultural and Horticultural So* 
cietiea of England, India, and the Colonies. 

6, The Society would be glad to be furnished with a list of the trees and 
shrubs sent by Dr. Forbes Watson, noting those that perished, as also to be in* 
formed whether the trees and shrubs were rooted plants or cuttings, and how 
they were packed, whether with moss or mould round their roots, or the roots 
left simply bare. 

6. If the process of hermetically sealing the cases had the effect of rotting 
parchment, the same excessive moisture and heat will destroy soft-wooded plants, 
u it does, in a shoi^t space of time, cuttings even afier they have been hardened, 
however eatefuUy packed. 

Fncrmto or thb Mam Papbbya Tube. 

Submitted the fallowing letter from Mr. F. E. G. Matthews of Nynee*Tal on 
the above auhject 

" Perhaps it may interest you to know that a male tree of Curiea Papaya has at 
Xalodoongee, at the foot of the hills, produced some three or four fruits. Instead 
of being produced, aa in the case of the female tree on a short foot-stalk and close 
to trunk, they are developed at the extremities of the long branching stalks 
common to mole trees when in flower. I examined a number of fallen flowers, but 
could perceive no change in their structure, apparently they possessed stamens 
Mly, I perceive that most tgorks on Botany apeak of the Papaya as plants bearing 
unisexual flowers, i.e., staminal flowers and flowers with pistils on separate 
The so-called female plant of Papaya appears to me to be a perfect 
flower, having bothutamens and pistils, and the flowers do fat grow in raeemss 
* Bsin the male plant. Whether the fruits on the male plant will ripen, or whe¬ 
ther thi^ will produce seed, I am not able to say. I will have them’ wMohed. 
Bat perhaps tite phenomenon of fruit on male treee ii familiar to you. * 

Smarka hy- Mr. John Seott.—“ In the normel condition of the Papaw-tree 
the flowertare unisexual and dioecious (the male flowers being on one plant, the 
femalpe on another) tboagh not unfrequentiy we find male individuals in which 
many of the oentrai flowers in every cluster am eitiiM tiwly 
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stamens and pistil) nr female, and tlien in all respects similar to those on the 
female plant. Notr in (he normal male flowers, the corolla is tabular, and hears 
ten slightly exserted perigynous stamens, five alternate with tbo petals and 
longer than those opposite to them. In the hermaphrodite flowers, the corolla has 
five distinct petals similar to those of normal female flowers, stamens five 
hypogynoiu (or inserted around the base of the ovary) and alternate with the 
petals, thus indicating strong systematic relations with plants, widely separatetl 
from it under the present cla3sifi6atory arrangement. The fruit of these 
hermaphrodite flowers are usually about one-third less than those on female 
plants, in all other respects the same; the flowers are also perfectly self-fertile, 
as I have ascertained by artifieiill fertilisation with own-pollen. Amongst the 
seedlings thus raised there is further a great predominance of male plants, and 
nearly all bearing a considerable number of hermaphrodite flowei s. In some of 
the seedlings of the second generation, there is also a very marked reduction in 
the length of the panicle; thus as 1 have stated above the panicles vary in length 
on the norm:)! male plant, from 2, 4^ feet long ; whereas in those bearing the 
hermaphrodite flowers I frequently find them only 6 or 12 inches in length. 

... I shall follow up my experiments with those plants, fertilising indi¬ 
vidual flowers with own-pollen, and sowing the seed of these generation after 
generation, with the view of establishing a truly hermaphrodite race: such as, 
we may theoretically assume, an early progenitor of the Papasv has been. This 
seems to me supported by the fact, that though we do find occasionally herma¬ 
phrodite flowers on the female plants, we never do find normal male flowers ; and 
thus as it appears to me does the oecufrence of hermaphrodite flowers on the 
male panicles, (which with the super additions of atamons are identical with the 
normal female flowers } indicate the more lately Acquired character of the struc.- 
toreof the male flowers; and their extreme modification as compared with 
those of an hermaphrodite structure, goes far to explain the mure permanent 
character of the morphologically less modified female flowers.” 

Fbofosai. to import hoots of true Sarsaparilla. 

Bead a letter from Lieutenant J. F. Pogson, suggqpting that the Society import 
roots of the true Sarsaparilla. The following is extract of the letter :— 

“Would you be so good as to bring to the notice of the Council of the i^gri- 
cultural aud Hortiqultural Society—that in consequence * of the very high 
price of true Sarsaparilla, an inferior substitute is used in the hospitals. The* 
chemists eharge six rupees for a pint of “ Syrup of Sarsaparilla,” which is as 
bad aslfl rupees for a lb of extract of Taraxacum. 

“ It is admitted that Sarsaparilla is a blood purifier, and as it is of great 
value, the Society would jonfer a boon on India if arrangements were made 
for obtaining either the seeds or suckers of the Bed Jamaica Sarsaparilla, 
{Smlae SariapariUa,) for cultivation in this country. 

“There is a ebrub in the plaina, whi(^h beara an edible fruit, the eize of a 
pea, and deep puce colour, Ibis called Meckoe by the natives, add “ Sarsa¬ 
parilla^ in Shakespeat’a Dictionary. « 
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“ The Saha is siso put down as Hindee for Sarsapaiilla, of which the Arabic 
name is “■ Vthba.' , 

“In addition to these names, the hospital substitute is railed 
tumool,' which may bn another name for Sarsaparilla. But it is clear the 
genuine plant does not belong to India though I dare say it would answer 
very well.—If obtained from Jamaica, information as to soil and locality should 
be given, I. e., whether it grows in the ‘ Blue mountains,’ or in their valleys 
and plains. This is another plant, which uur Tea and Coffee Planters should 
take in hand.” 

The Secretary mentioned that Mr. Scott had kindly responded to his request, 
in reference to hir. Pogson's suggestion, by sending a memorandum on the 
medicinal Saraaparillas, whieli he now begged to submit. AVhile thanking Mr. 
I’ogson for his communication, the Council a'cre not, all circumstances con¬ 
sidered. disposed to recommend the Society moving in the matter. The 
lollowing is Mr. Scott's memorandum :— 

“ The Smilax Sarsaparilla was introduced to the Botanic Gardens here by 
Dr. Wallich in 1S3S, and in 1810 he says of it that ‘ although a native of the 
southern parts of the Cnited States of America, the plant does not as yet grow 
very freely with us.’ It struggled on, I believe, for a few more years under 
pot culture in the uonservatory, ’ and ultimately died. It was subsequently 
introduced by Dr.,T. Anderson with thi; same results, so that there is evi- 
■ dently little hope for its successful culture in thu plains of India. This is 
the less to be regretted, hetj ever. as notwithstanding tho name of the plant, it 
does not yield any of the Sarsaparilla of commerce ; and there is no evidence 
that it ever did yield any. Dr. Wood remarks that its roots would certainly 
have been dug up and broiiglft into the market, had it been found to possess 
the same properties with the imported medicine—Peiicra. While discarding 
this specimen, however, as the drug-yielder, I may state that there is yet consider¬ 
able uncertainty as to the hotaiiical origin of the several kinds of this drug met 
with in commerce. Periera slates that S. officimlis, M. Dk., S. Mediea., Sehltch- 
featfe/, and 5. papyracetf, Poiret. are probably tho species from which the greater 
part, if not all the Sarsa^ariHa, of commerce is obtained. The Red Jamaica 
Sarsaparilla, which is' the best and most valuable kind in the market, is suspected 
by fereira to be the produce of S. offieinalU, It is a native of New Granada and 
chiefly found on the banks of the Magdalena near Bajorque. 'It is the Zarzaparilla 
of the natives of these regions by whom, according to Humboldt and Bonpland, 
large quantities are sent to Cartbagena and Mompox; whence it is shigiped for 
Jamaica and Cadiz. It is largely exported from that Island to England, 
whence the name of Jamaica Sarsaparilla, for it was not then known to be in¬ 
digenous in Jamaica. Simmonds, however, states that<in 1858 ' some thousands of 
pounds of Sarsaparilla were brought to Falmouth, Jamaica last year, and bought 
by merchants for export. It came from the province of St. Elizabeth, and 
there are whole forests covered with this treed,'for such in reality it is. It is too 
the real Mack Jamaica ' Sarsaparilla that is milch valued in the Europfan and 
American iffiarkets. It ia also found in othei* parts of the Island. 8, pdpyracta 
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is found in the province of Rio Negro, in marshy forest tracts on the banks of 
. the Japura near Porto dos Miranhos and various other moist forest regions in 
tropical America. Neither of the above species have as yet been introduced to 
our gardens here, though I do not doubt that they might be successfully cultivated 
in the moister of the tropical valleys of the Himalayas, though I do not think 
other culture in the plains of Bengal would be at all likely to prove a commercial 
uocess. The third species S. medica is found on the eastern slopes of the Mexican 
Andes, and according to Schiede is the only one of the numerous species found 
thereon which is collected in the villages of Papantla, Tuspan, Nantla, Misantla, 
Ac., and carried to Vera Cruz, under the name of Zorzaparilla, whence it is sent 
into the European market as Vers Cruz Sana. This species naturally affecting 
moist and shady, though well drained localities (somewhat similar to those of 
that other valuable drug-yielding root Ipecacuanha) might doubtless also be 
afforded suitable sites on the moister of the forest elad flanks of the tropical 
Himalayas. The roots of the different species might be easily imported in 
quantity by mail steamers in closed boxes from Jamaica to England, thence to 
India vid the Suez Canal. Thus sent, the roots should arrive in good order if 
taken up while dormant (or at least when vitality is lowest, for I believe the 
aimve named species are ever-greens in their indigenous haiitata), exposed in an 
airy verandah until free of any extraneous- moisture, and then placed in layers 
alternating with others of a stiff and dry sOil. 

“ Roxburgh has the following remarks on the medicinal virtues of the two follow¬ 
ing Indian species :—Smilax glabra is a native of Sylhet and of the adjacent 
Garrow country where it is called Harina or Hurina-shook-China. Its root is 
large and tuberous, and not to be distinguished by the eye from the medicinal 
drug brought from China under the name of China root. The natives of the 
above countries prepare a decoction of the fresh root annually for the cure of 
sores and venereal complaints. S. lanemfolia is called Gootea-shook-China by 
the natives of Eastern Bengal where the plant is indigenous, and its large 
. tuberous roots are much used by them in medicine. They are so like those of 
Smilax China ns not to be distinguishable by the eye. By the natives the 
juice of the fresh root is taken inwardly for the acura of rheumatic pains, and 
the refuse, after extracting the juice, laid over the most affected pacts. Both 
species. I hear, have been introduced from time to time into the Rotanio 
Gardens here, thokgh with no great success, and they seem to have been lost 
many years ago. The roots of the SmUax ovalifolia, the Eoomurki of the Ben- 
galegs, have also had medicinal qualities ascribed them, but this is apparently 
a mistake as I cannot hear of their being thus used in India as stated in the 
Treasury of Botany. 

“ Smilax China is as «ts speciffo name implies a native of China, and a some¬ 
what prickly undershiub of-ft-om two to three feet in height, though attaining a 
greater size and a scrambling habit .tvhen growing in thickets. The rhizoma 
of this forms one of the Chiha, r««tsw>f,the shops; it is recommended as a 
substitute for Sarsaparilla. •The Chinese eat it under the idea that i invigorates, 
them.—iforflry- Baboo K. L. ®ey, of the Calcutta Medical College, remarks in^ 
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hi8 ‘ Indigenous Drugs of India,’ that the root is largely used hy natiye* 
physicians, under the name of Ohoi Chinee, It resembles Sarsaparilla in its medi* 
tins) properties, and can. be given with advantage for the same purposes for 
which the other (c^cd here Saba or Sherii) is prescribed. The market rates are 
about one rupee four annas pec lb. I cannot hear that this species has 
as yet been tried in the Botanic Gardens here. 

'•‘I find from some’of the old garden records that Dr. WalHch cultivated some* 
what extensively ■ in the Botanic Gardens here the Indian Sarsa—'dTerntdesmas 
tndiciM—the Uiimtomool.ot the Hindoos. He thus writes of it;—* This country 
fortunately affords an excellent equivalent for Sarss in the Vhuntemool, which, 
besides ' pesscBsing while fresh a very grateful tmell, has all the virtues of the 
genuine drug, and may be procured, with a,little exertion at a for lower rate than 
the imported precarious and expensive American Sarsa; that is, at about fowr 
omias per seer. By desire of the Medical Board I have furnisbed the dispensary 
with 13} maunds of the recent root at the above rate since April last, and 1 hope 
Soon to supply a further quantity. The shrub is of a nature that requires 
much space and shade to yield a plentiful return of root; I have notwithstand* 
ing taken steps to cultivate it so as in time to furnish a large quantity without 
any extra cost.’ On the medicinal qualities of this plant, Pereira remarks, that 
it baa been employed as a cheap.and efficacious substitute fur Sarsaparilla in 
cachetic diseases; but-both its effects and uses require a more extended examin* 

' ation than has yet been devoted to them. Dr. Ashburncr says that it increases 
the appetite, acta as a diuretic, and improves the general health, ‘ plumpness, 
clearness, and strength, succeeding to emaciation, muddiness, and debility.’ It has 
been used with benefit in venereal diseases. In some cases it has appeared 
to succeed where the Sarsaparilla'had failed and vice versa, it has frequently 
tailed where Sarsaparilla succeeds .—Materia Meiiea. Dr. O'Shaughnessy 
considered the activity of this medicine to be much more decided than that cf 
Sarsaparilla. In the Calcutta bazaar the dried routs are sold at about 12 annas 
per seer, and this though exactly treble that at which Wallich supplied them to the 
dispensary would not as a cultural product realise the ground^rent to the culturist. 

“ I don’t know what plant mhy be referred to by Mr. Pogson as producing 
the edible fruit, &c., and called Mukoe by the natives.” 

Letten were read ;— 

From the Secretary, Government of Bengal, and the .Superititendent of Studs, 
H.W.P., applying fur information in connection with Colonel fioddam's memo* 
random regarding the ’ Sorgo ’ plant. 

The Secretary mentioned he had, in reply, referred to the communications 
!he Society had sent to the Government of Bengal as introduced in the Pro* 
ccedings of the last (July) Meeting. * 

From Colonel Horace Brown, Deputy Commissioner, Thayetmyo, British But- 
mah, adiing for a silk-reeling apparatus, and promising to se^d silk worms eggs. 

From H. Leeds, Esq., Conservator of Forests, Bengal, applying for information 
regarding thi^silk yicldets of Assam and mode of cbltivation, &c. (Goi)n{ilied 
with.) * 



Oa ike jiropagation and mlMe of Ornamental Sirubs, Cdimbers^ 

Creejpers and Perennial Plants hy means of cuttings. 

In consequence of numerous and annually increasing ap¬ 
plications from non-residdnt Members for ornamental plants, 
and the heavy expense and risk attending the conveyance, for 
any distance, of rooted plants by line of rail, bullock train and 
other conveyance, it lias been deemed desirable to compile the 
following list of such ornamental shrubs, plants and creepers 
as are susceptible of being propagated by cuttings j in order that, 
by the less inrapensive niode of transit (m., pattern post),Mem¬ 
bers in all parts of India may readily avail of such cuttings, 
and thus at a trifling expense to themselves, cariy out one of 
the primary objects of the Society, viz., the extending of such 
culture throughout the country. 

Moreover, the propagation of plants by such process can¬ 
not fail to be otherwise than most interesting to every botan¬ 
ist, professional and amateur; and as an encouragement to 
all, the following is extracted from a letter received from a 
zealous Member of the Society, resident at Indore, to whom a 
packet of 50 cuttings were sent per pattern post at a cost of 
two rupees inclusive of postage:— 

“ I shoul^ have written sooner to thank you for the very 
extensive collection of cuttii^ you were so kind as to send? 
" qie* but I waited that I might be able to tell you how they 
“ were likely to do. They arrived in very good condition,' 
“ having been packed most carefully, and on opening the 
." package, I found several had already begun to form 
'' callus. Indeed, I hope tlmt all of the varieties that take. - 
“ with moderate readind^s frouMsuttings will do.” 
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Selected List of cuttings getterallg available at Ike Nursery 
Department, AgruUorticnltural Society of India, Calcutta, 

OIiIMBINa Fia.ITTS. 


No. 

. 1. 

Allamanda AuUet#.* 

» 

2 . 

-r cathartica.* 


3. 

-.. —.Schottu.* 

a 

4. 

Antigonon leptopus. 



(Sandwich Island Climber).* 

» 

5. 

Argyreia speciosa.* 

39 

6. 

Ai-istolochia labiosa.t 

99 

7. 

Bigaonia Chamberlaynii.* 

99 

8. 

-gracilis.* 

99 

9. 

-picta.* 

99 

10. 

-venusta.t 

99 

11. 

Bougainvillea glabra.t 

99 

12. 

.1 - spectabilis.f 

99. 

13. 

Centrosemma Plumieri.* 

99 

14. 

Chondrospermum dentatum.* 

99 

15. 

Cissiis discolor.* 

99 

16. 

-quadrangularis. 

99 

17. 

Clerodendron Thomsona). 

99 

18. 

Clitorea tematea, fl : ^deno. 

99 

19. 

- alba. 

99 

20. 

Combretum comosum.t 

99 

21. 

——^—*-grandiflorum.t 

99 

22. 

Cryptostegia grandiflora.* 

99 

23. 

Cuscuta reflexa. 

99 

24. 

Ficus repens.* ' 


25. 

—.stipulate.* 

99 

26. 

Holmskioldia sanguinca. 

99 

27- 

Hoya bella.* 

IT 

28. 

-camosa.* 

99 

29. 

—— species.* 

99 

80. 

• 

Ipomcea Leamf^ 


» 

t 
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9> 

31. 

• Ipomoea semperflorens. 

99 

32. 

Lonicera brachypoda.* 

99 

33. 

’ Lopbospermum jscandens,* 

99 

34 

Maofadyena uncinata. 

99 

35. 

Manettia cordifolia,* 

99 

36. 

Maurandya 'Barclayana.* 

99 

37, 

Murucuja ocellata,* 

99 

38. 

Passiflora eoeruleo-racemosa. 

99 

39. 

-edalis. 

99 

40. 

..Goutierii. 

99 

41. 

—- ... holosericea. 

99 

42. 

—--Kermesina. 

99 

43. 

--- laurifolia. 

99 

44. 

---Middlctoniaua. 

99 

45. 

■ ■ . ' ■ quadrangiilaris. 

99 

46. 

Pereskia aeuleata. 

99 

47. 

Pcrgiillaria odomtissima. 

99 

48. 

Rhyneospermum jasminoides.f 

99 

49. 

RoupeUia grata. 

99 

50. 

Tecoma capensis. , 

99 

51. 

-jasminoidcs. 

99 

52. 

Thunbergia grandiflora. 

99 

53. 

' ..- lanrifolia. 

99 

54. 

■ Hawtaynii. 

99 

.55. 

Vanilla planifolia. , • 

99 

56. 

Wisteria sinensis.t 

FXSBBNZriAI. FIiAXrTS. 

No. 

67.* 

./Eraa saugueleuta.:( 

99 

58. 

Aloysia citriodora. 

99 

59. 

Augelonia grandiflora. 

99 

60. 

Apbelandra fnlgens. 

99 

61. 

Arlhrostemma lineata. 

99 

62. 

Asystasia cbelonoides. 

99 

63. 

*---- CorofiL^ndeliana. 
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64. 

Barleria coarulea. 

9» 

65. 

- ciliata. . 


66. 

- cristata. 

* » . 

67. 

■ ■■.- Gibsoni. 

» 

68. 

" — ^- lupulina. 

99 

69. 

- Prionitis. 

99 

70; 

- i rosea. 

99 

71. 

Begonia argyrostigmaj 

99 

73. 

- - hydroeotylifolia. 

•99 

73. 

-^ reniformis. 

99 

74. 

Bohmeria nivea (Rheea). 

99 

75. 

‘Cacalia camosa. 

99 

76. 

Centradeuia floribunda;* 

99- 

77. 

Coleus Bhinieit 

99 

78. 

- seutellairoides.j: 

99 

79. 

- Vcrsebaffettii.l 

<» » 

99 

80. 

- 12 new hybrids. J 

99 

81. 

Crossandra infundibuliformis. 

99 

82. 

. ■- .. ■ variety. 

99 

83. 

Doedalacijnthus nervosus. 

99 

84. 

- strietus. 

99 

85. 

Eranthemum Blumei. 

99 

86. 

-erenulatum. 

99 

87. 

- grandiflorum. 

99 

88. 

———c - pulcbellum. 

99 

89. 

Goldfussia ainsophylla. 

• 

99 

90. 

- isophylla. 

99 

91. 

Heliotropium Peruvianum.J 

99 

93. 

Iresine Herb'stu.J 

99 

93. 

■ .—' aureo-retieulata.J 

99 

94. 

Justicia camea. 

«• 

95. 

- Gendarussa. 


96. 

Linnm tetragynum. 


97. 

-trygy^npin. 
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98. 

•Lantana Sellowiana. 

>9 

99. 

Lotus Jacobeus.* 

» 

100. 

-luteus.* 

99 

101. 

Pentas camea. 

99 

102, 

Petalidium bigpaonaceum. 

99 

103. 

Plumbago rosea. 

99 

104. 

-capensis. 

99 

105. 

-^—• Zeylanica, 

99 

106. 

Kuellia prostrata. 

99 

107. 

■Busselia floribuuda. 

99 

108. 

-juneea. 

99 

109. 

Salvia coeeinea. 

99 

110. 

-splendens. 

99 

111. 

Sericographis squarrosa. 

99 

112. 

Stachytarpha Jamaicensis. 

99 

113. 

- unitabilis. 

99 

114. 

Stemonocantbus formosus. 

99 

115. 

Strobilanthus Sabinianus. 

99 

116. 

- tomentosa. 

99 

117. 

Tumera trioniflora. . 

99 

118. 

Verbena venosa. 

99 

119. 

- liybrida. 

99 

120. 

Vinca rosea. 

99 

121. 

■ ..— "■ albiflm’a. 

99 

122. 

Viola odorata. • 


SHBUBS. 

„ 128. Acalypha tricolor.* J 
„ 124. AUamanda neriifolia.* 

,, 125. Brugmansia suaveoleus.* 
,, 126. Buddlea Lindleyana. 

„ 127. Cassia auriculata.* 

„ 128. Catesboea spinosa.t 
„ 129. ’Cleroderfdron oil>sorts. 
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„ 130. 

Codioeum (Croton) latifolium.:^ 

« 181. 

. ■■■ ■" longifolimn.j: 

„ 132. 


„ 133. 

... variegatum.l 

„ 134. 

'Crescentia Cujete. 

„ 135. 

Dracoena Australis, j 

„ 136. 

- Jacquini.J 

„ 137. 

-- termfnalis. t. 

,j 138. 

Duranta Ellisu. 

■ „ 189. 

■ .Plumieri. 

„ 140. 

Erythrina Blakei.* 

„ 141. 

Forsythia viridissima. 

„ 142. 

Franciseea latifolia.t 

„ 148. 

Gardenia florida. 

„ 144. 

-Fortuneana. 

„ 145. 

Ginoria Americana. 

„ 146. 

Hamelia patens. 

« 147. 

-.— sphcerocarpa. 

„ 148. 

Hibiscus mutabilis. 

„ 149.* 

-.Cooperii. J 

„ 150. 

- rosa sinensis. 

„ 151. 

. varieties 

„ 152. 

- Syriacus. 

„ 153. 

Hypericum Chinense. 

„ 154. 

Ixora bandhuca. 

„ 155. 

- coecinea.* 

• „ 156. 

-7 - incamata.* 

„ 157. 

—— ragoosula.‘*t 

„ 158. 

- rosea.*’ • 

„ 159. 

- stricta.* 

„ 160. 

Jacquinia ruseifolia.* 

« 161. 

Jasminom laurifolium. 

„ 162. 


„ 163. 

• 
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„ 164 

Lawsonia alba. 

„ 165. 

Lemonea Bpectabilis.t 

„ 166. 

Malpighia ooccifera. 

„ 167. 

.. glabra. 

„ ,168. 

■.-.. urens. 

„ 169. 

Meyenia erecta. 

„ 170. 

alba. 

,,.171. 

Mom&lndica and varieties. 

,,172. 

Mun'aya exotica. 

„ 173. 

Musscenda frondosa.^ 

„ 174. 

Myrtus communis.* 

„ 175. 

Nerium odorum.* 

„ 176. 

Olea fragrans.t 

„ 177. 

Pauax cochleata. 

„ 178. 

- fniticosa. 

„ 179. 

Psyehotria iindata. 

„ 180. 

Punica granatum, fl: pleno, 

„ 181. 

-nan a. 

„ 182. 

Roses in variety.* 

„ 183. 

Ruta angusiiftlia. 

„ 184. 

Salix Babylouica. 

„ 185. 

Serissa feetida. 

„ 186. 

Spiroea corymbosa. 

.. 187. 

Tabemmmontana coronaria. 


* This marh represents plants that require some care to 
get them to strike, 

■\TAis ij^rh represents plants that will onlg strike in 
sand beds under glass. • 

J This mark represents plants of handsome foliage. 

Those not marked are easily propagate. 

N. B .—cofy of this list is retained in the "Nnrsety 
Department” of the Society. Members desirous of obtain> 
ing cuttings of any pytieula|_ i^d or variety, instead of a 
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general assortment, need only quote in their requisition, the 
number afRxed to the particular kind required; and in tlie 
execution of every requisition, the numbers corresponding 
with the general list will be attached to the cuttings. 

Non-resident Members are requested to accompany their 
requisitions with remittances to meet tlie cost and charges of 
transmission. The observance of this rule will ensure to such 
Members prompt attention and comparatively trifling ex¬ 
pense, as “ prepaid” packages are conveyed at half the ex¬ 
pense they would otherwise cost. 



On tie propa^mtiott and culture of omamenM Shrubs, ClMer?, 
Creepers, Perennial plants, and Fruit trees, bp means of 
layers, division of roots, budding, ball graft, ^c., during 
the rainy season. 

The preparation of tho following papers has booh suggest¬ 
ed, as a companion to tlie paper on the propagation of shrubs, 
&c., by means of cuttings, (Journal Part 1, Vol. 2, new 
scries,) and will prove useful in extending the culture of such 
kinds given in the lists, which either do not seed, or cannot 
be depended on if raised from seed. 


Selected list of Shrubs and Trees capable of propagation by layers, 
division of roots, and gootics, {ball graft), during the 
rainy season. 


Allamanda neriifolia 

... By layers. 

Amherstia nobilis 

... „ layers. 

Astrapooa Wallichu 

... „ layei-s. 

.Bambusa, of sorts 

... ,, division. 

Bruufelsia, of sorts 

„ ^ layers. 

Catesbcea spinosa 

... „ layere. • 

Cerbera fniticosa 

... „ layei-s. 

Crcsccntia cujete 

... „ layers. 

Cr)rptomcria Japoniea 

„ layers. 

Cupressns, of sorts 

... „ Jayisrs. 

Dombeya, of sorts 

... „ layers. 

Erytbrina, of sorts 

„ gooties and layers. • 

Pilicium decipie*ns 

,.. „ layers. 

Pi-anciscea, of sorts 

... „ layers. 

Gardenia lucida 

... „ .layers. 

Ginora Americana 

... „ layers. 

Ilex Paraguayensis • 

... „ layers. 

Ixora, of sorts 

„ layers. 

Jacquinia rnscifolia 

.,. ^ „ layers. 
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Jasminum^ of sorts 

By layers. 

Juuiperus, of sorts 

„ layers-. 

La^rstromiu ludica 

„ layers. 

Leinonia speetabilis 

„ layers. 

Magnolia, of sorts 

„ layers and gooties. 

'Murraya exotica 

„ layers. 

Miisssenda frondosa 

„ layers. 

Myrtus communis 

„ layers. 

Nerium odorum 

layers. 

Olea fragrans 

„ layers. 

Olea myrtifolia 

„ layers. 

Rondeletia punicea 

„ layei-s. 

SAvietenia maliagoni, (mahogany) 

„ layers. 

Talanma pumila 

„ layers. 

Selected list of flowering Plants easilg propagated Ig layering, 

grafts, and dicisunir of roots, during the rainy season. 

Aloysia citriodom 

By layers. 

Anemone Japonica • 

,, division. 

Biehmcria nivea 

,, division. 

Chrysanthemum, of sorts 

,, division. 

Crinum, of sorts 

,, division. 

Dahlia, of sorts 

,, division. 

Euphorbia jacquini flora 

„ layers. 

Gesneria, of sorts 

„ division. 

Gloxinia, of sorts * ' 

„ division. 

Hydrangea, of sorts 

„ division. 

Bu&elia, of sorts. 

,, division jind layers. 

Solidago canadensis 

,, division. 

Verl>ena hybrida 

„ division. 

Viola odorata, sweet violet 

,, division. 

Bulbs 

,, division. 

Perns 

„ division. 

Hoses 

„ budding, grafting,and 


laycrfng. 




CUmhen, Creeperx, Perennial planh, ^c. 

Selecteil lut of creeping drul elimhing PlanU capable of being 
projMgated fgj graping,,dimion of roots, layering, budding, 
Sfc. 


Allamanda, of sorts 

By layers. 

Akebia quiiiata 

ii 

division of roots. 

Ar^yroia, of sorts 

}} 

layers. 

Aristoloclna, of sorts 

9> 

layers. 

Asparagus raccmosus 


division of roots. 

lianuistcria laurifolia 

fj 

layers. 

Bcaiimontia graiwlillora 

» 

layei's. 

Bignonia, of sorts 


layers. 

Bougainvillea, of sorts 


layers. 

Ccesalpinia Grabami 

» 

layers. 

Cei-opcgla Garden 

» 

layers. 

Chroiidrospermnm dentatum 


layers. 

Combretnm, of sorts 

)} 

layers. 

Congea tomentosa 


layers. 

Ciyptostegia granditlora 


layers. 

Daleebampia Mudagascarensis 


layers. 

Ecliites, of sorts 

” . 

layers. 

Frederickia Giiileltni 

)y 

layering or grafting 
on Bignonia stock. 

Gloriosa superba 

yy 

dirtsion of roots. 

Hiptage madablota 

yy 

layers. 

Jasminum, of sorts 

yy 

,layei-s. 

Lonicera, of sorts 

yy 

layers. 

Maefadyena (Bignonia) uncinata 

yy 

division of roots. 

$ 

Manettia coi*difolia 

yy 

layer’s. 

Parsonsia coiymbosa 

yy 

layers. 

Passifloi'a, of sorts 

yy 

layers. 

Petriea volubilis 

yy 

layers. 

Plumbago eapensis 

yy 

lavers. 

Poivrea coeeinoa 

yy 

layer’s. 

Poivrea grandifidta 

yy 

layei^. 
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RhjTicospennum jasminoides ... 

By layei-s. 

RoupelHa gi-ata 

„ layei-s. 

Stephanotis grandifloni 

„ layers. 

Sti'gmapliyllon poriplocifolium 

„ layers. 

Tecoma, of sorts 

„ layers. 

A f 

Thunbergia, of sorts 

„ layers. 

TJfloua IsBvigata 

„ layers. 

Wisteria sinensis 

„ kyers. 

Selected list of Fruit Trees capable of propagatmi by layering, 

grafting, and budding. 

Apples, (Pyrus malus) 

By layers. 

Avocadopear, (Pcrseagratissima) 

„ layers and seeds. 

Bder, (Zizyphus jujuba) 

„ budding on eommon 
baer stock. 

Bael, (jBgle marmelos) 

„ grafting on common 
bael seedlings. 

Banana, (Musa sapieutum) ... 

,, division of roots. 

Bullock’s heart, (Aupna reticulata) 

„ layci-s. 

Cherimoyer, (Anona cherimola) 

„ layei-s. 

Citron, (Citrus media) 

„ grafting on seedling 
citron and gooties. 

Custard-apple, (Anonasquamos.*!) 

„ kyers. 

Fig, (Ficus carica) 

„ kyers. 

Granadilla, (Passiflora edulis)... 

„ kyers. 

Guava, (Psidium) 

„ kyers. 

Jamrool; (Jambosa alba) 

„ kyers. 

Kuronda, (Carissa carandas) ... 

„ layers. 

{jemon, (Citrus limouium) ... 

„ grafting and budding on 


lime seedlings and 
gooties. , 

Litchee, (Nephelium lichi) ... 

„ gooties. 

Lime, (Citrus acida) 

„ grafting and budding 
on lime seedlings and 

n ■ 

by gooties. 



Cl'mhm) CreeperSi Perennial plants, ^e. 


Longplum^ (Zizj’phusvnilgaris) 

Locinat, (Eriobotrya Japouiea) 
Mango, (Mangifera ludica) ... 

Olive, (Olea) .... 

Orange, (Citrus Aurantinm)... 

Peacb, (Amygdalus Persfea) ... 

Pear Dessert, (Pyrus communis) 

Pine-a]>p1e, (Ananassa sativa) 
Pomegi-anate, (Punieagranatum) 
Pummelo, (Citrus decummana) 

Rose Apple, (Jambosa vulgaris) 
Sapota, (Achras sapotsi) 


By budding on Zizyphus 
seedlings, 
gooties. 

grafting on mango seed¬ 
lings and by gooties^ 
„ layers. 

„ gooties and grafting on 
orange seedlings. 

„ grafting and budding 
on peacb seedlings. 

, grafting and budding on 
pear seedlings and by 
layering. 

„ division of roots. 

„ layers. 

„ budding and grafting on 
seedliftg pummelo 
and gooties. • 

„ layers.. 

„ grafting on sapota 
seedlings and by 
layering. 

„ division of roots. 


Strawberry, (Fragaria vesca) 
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Premium; Three Hundred Bupeos and the Qrant Gold Medid. 

PREFACE. 

• 

The folltnring Essay -was written with firstly, the object of 
competing for the Gold Medal and the Money Prize offered by 
the Agricultnral and Horticultural Society of India, for the best 
Treatise on the Cultivation and Manufacture of Tea ; and scoond- 
ly, with the view of arranging the hundreds of notes on these’ 
subjects, which, in the course of eleven years, 1 had collected. 

During these years I have been a Tea Planter, making first 
for myself and others a Garden in tlie Himalayas, and for the 
last six years doing the same thing for mjsclf in tho Chittagong 
district. 

Whenever I have visited other plantations, (and I have seen a 
great number in many districts) I liavo brought dway notes of all 
I saw. Up to the last, at every Such visit, I Irave learnt some- * 
thif^. *If rarely nothing to follow, something at least, to avoid. 

I have now’ tested all and every thing, connected with the cultiva* 
tion and manufacture of Tea, by my own experience, and I can 
only hope, that what I have ’ivritten will bo found useful to an 
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industry, destined, yet I believe, in spite of the late panic, the 
natural result of wild speculation, to play an iipportont port in 
India. 

I have endeavoured to adapt this Essq,y to the wants of a 
beginner, as there are many of that class now, and may yet be 
more in days to come, who mnst feel, as I often have, the want 
of a really practical work on Tea. • 

To those who have Tea properties in nnlikely climates, and 
unlikely sites, I would say two words. No view I have taken 
of the advantages of different localities, can in any way affect 
tlie results of enterprizos already entei’cd upon. But if the note 
of warning, sounded in the following pages, cheekt farther losses 
in Tea, already so vast, while it fosters the cultivation on 
remunerative sites, I shall not liave written in vain. 

ScNGOO River Piantation ; 

Chittagong, [ EDAVARD MONEY. 

Novmnher 1870. ) 


CHAPTER I. 

r PAST AND PRESENT FINANCIAL PROSPECT OP TEA, 

eiO\T:RNJIENT ACTION. 

Will tea pay ? Certainly, on a suitable site, and in a good tea 
climate; equally certainly in a bad locality with other 
drawbacks. , » 

Why then has not tea paid hitherto ? Simply because nothing 
•• will pay, which is embarked on without the requisite know¬ 
ledge, and this has been pre-eminently the case with tea. 

« 

Nothino was known of tea formerly, when every body 
rnshed intoit; not much is known now. Still with those 
drawbacks, and many others, the enterprise has survived, and 
it is very certain, the day will never come, that tea cultiva¬ 
tion will (%ase in India. , 
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I believe there is nothing will pay better than tea, if em¬ 
barked on with the necessary knowledge in suitable places, 
but failing either of these, success must not bo hoped for. 

It was madness to expect aught, but ruin, under the condi¬ 
tions which the cultivation was entered on in the tea-fever 
days. People who had failed in every thing else, were ' 
thought quite competent to make plantations. ’ Tis true, teOi 
was so entirely a ne%v thing at that time, but few could be 
found who had any knowledge of it, still had managers with 
some practice in agriculture been chosen, the end would not 
liave been so disastrous. But any one, literally any one, was 
taken, and tea idanters in those days were a strange medley 
of retired or cashiered army and navy officers, medical men, 
engineers, veterinary surgeons, steamer captains, chemists, 
shop-keepers of all kinds, stable-keepers, used-up police men, 
clerks, and goodness knows what besides. 

Is it strange the enterprize failed in their hands ? Would 
it not liave been much stranger if it had not ? 

This was only one of the many necessities for failture. I call 
them " necessities” as they appear to have been so indus¬ 
triously sought after in some cases., I must detail them 
shortly, for to expatiate on them, would fill a book. 

No garden should exceed 100 acres under tea., IfhiglJy 
cultivated, one of even half that size will pay enormously, far 
better than 500 acres of tea with low cultivation. Add say 
aOO acres for cliarcoal, &c., making, 400nioces the outside area 
that can be required, and the outside that should ever have 
been purchased for any one estate. Instead of this, indivi¬ 
duals and Companies rushing into tea, bought tracts of five, • 
ten,^ fifteen, and twenty thousand acres. The idea was, that 
though it might not be all cultivated, by taking up so large 
an area all the local labour, where there was any, would be 
secured. Often, however, these large tracts were purchased, 
where local labour there was none, and what the object there 
was is a mystor^. I conceive, Uo^vever, there was a hazy 
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idea, that if 500 acres paid well, 1,000 would pay double, and 
that eventually, even two or three thousand' acres would be 
put under tea and make the fortunate possessor a millionaire. 
In short there were no bounds—infancy—to the size a garden 
might be made, and thus loss No. 2 took place, when absurd¬ 
ly large areas'were bought of tibe Government, and large areas 
cultivated. 

The only fair rules, for the sale of waste lands, were those 
of Lord Canning, which the Secretary of State at home, who 
could know nothing of the subject, chose to modify and 
upset. Instead of Rs. 2-8 per acre, for all waste lands, (by 
no means a low price, when the cost of land in the Colonies 
is considered) and that the applicant for the land, (who had, 
perhaps, spent months seeking for it) should have it; the 
illiberal and unjust method of putting tlie land up to auction, 
with an upset price of Rs. 2-8 was adopted, the unfortunate 
seeker, finder, and applicant, through whose labour the land 
had been found, having no advantage over any other bidder. 
The best, at least the most successful plan, in those days, 
though as unfair and illiberal as the Government action, was 
< 4o wait till some one, tvho was supposed to know what good 
tea land was, applied for a piece, and then bid half an anna 
more than he did, and thus secure it. It paid much better 
than hunting about for one-self, and it was kind and consi¬ 
derate on the part of Government to devise the plan. 

In those fever dhys, with the auction system, lands almost 
always sold far above their value. The most absurd prices, 
Rs. 10 and upwards per acre, were sometimes paid for wild 
jungle lands. Tracts, which natives could have, and in some 
cases rfwf lease from Government for inconceivably small earns, 
representing say at 30 years purchase, 4 annas per acre, were 
put up for auction with a limit of 2-8, spid sold perhaps at 
8 or 10 Rs. per acre. Had the Government giveh lands 
to tea cultivators, the policy would have been a wise 
one.- Tp do W'hat they did was scarcely acting-up to theirjpro- 
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fesscd wish to develop the resouroes of the couhtiy/' fo^ 
&s. 2, or at the most Es. 2-8 per acre^ is the very outside 
value of any waste land in India. 

Security of title, it is generally thought, is one of the 
advantages of buying land from the State j but I grieve to 
state, my experience is that the reverse is the base, and wilf 
BO remain until the following is done. 

Hirst .—That Government should learn tc/tai is and what is 
not tlieirs to sell. Such an absurdity then, as Government 
ascertaining years after the auction, that they had sold lands 
they had no right to sell, could not be. 

Secondly .—That before land is sold, it be properly surveyed, 
and demarkated ; and what might so easily have been done, 
and which alone would have compensated for much of bad 
procedure in otlier respects, that the simple and obvions 
plan, before the sale, of sending a European official to show 
the neighbouring villagers and intending purchasers, the 
boundaries of the land to be sold bo resorted to. 

This last simple expedient would have saved some grantees 
years of litigation, and many a hard thought of the said 
grantees against the Government. It would naturally occur 
to any one, at all conversant with the subject j but alas in 
India, tliis is often not the condition under which laws are 
made. 

But there is another difficulty at the back of all this. 

Though the Waste Land Eules enact that the Government, 
and not the grantee, shall be the defendiint in any claim for 
land, within ^ lot sold, practically the said enactment in * no 
way saves grantees from Ktigation. Claimants for land 
a^vaj^s plead that it is not within the boundaries of the land 
sold, and the erffo grantee is made the defendant to prove, 
that it is. The villagers never having been shown the 
boundaries by any Government official, (for it is not enacted 
in the "Waste Land Eules) the question whether the land 
claim is within or without the*betmdaries is an open. one, not 
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always easily decided, and the suit runs its course. 

I even know of cases, where, though survey hp been charged 
for at the exorbitant rate of four annas an acre, the outer 
boundaries of the lot have never been surveyed at all, but 
merely copied from old Collectorate maps, wliich showed the 
'boundaries between the zemindarec and waste lands. * Is it 
strange then, if bujdng lands from Government is often 
buying litigation, worry, loss of time, and money ? 

In many countries, for example Prussia (there I know it is 
so, for I have tested it again and again) there are of&cial re¬ 
cords,, which can, and do show, to whom any land in question 
belongs. This may scarcely be practicable in India, but surely 
the question of title, being as it is, in a far worse state in 
India than in most countries, any change would be for the 
better. Anyhow the present mode the Government adopts 
in selling lands, is a grievous wrong to the purchasers. Words 
cannot describe the worry and loss some have suifered thereby, 
and it might all be so easily avoided. 

I have above detailed two of the drawbacks tea had to con¬ 
tend with in its infancy; the absurdly high price paid for 
land was the third. Thp title-dilBcnlty is as bad to-day as 
formerly. 

Again, Companies and proprietors of gardens, will, to have 
large areas under cultivation, give their managers simple 
orders to extend, not judiciously, but in any case. What was 
Ihe result ? Gardens migiit be seen in those days, with 200 
acres of so-called cultivation, but with 60 or even 70 per cent, 
vadancies, in which the greater part of the labour available 
was employed in cleaning jungle for 100 acres farther exten¬ 
sion in the following Spring. I have seen no garchin ^n 
Assam or Cachar, with less than 20 per cent, vacancies, many 
with far more, and yet most of them were extending, I do 

♦ I need sewcely observe it is impossible to define lands, from mops alone, 
without the field-book. 
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Hot believe now any garden in all India exists with less than 
la per eerit. vacancies, but a plantation as full as this did not 
exist formerly. 

As the expenditure on a garden is in direct proportion to 
the area cultivated, and the yield of tea likewise in direct 
proportion to the number of plants, it folloVIrs the course* 
adopted was the one exactly calculated to entail the greatest 
cxiienditure for the expected yield. This unnecessary, this 
wilful extension, was the •fourth and a very serious drawback* 

Under this head, the fourth drawback, may also be in- 
eluded the fact that the weeds in all plantations were a~hewA 
of the labour, that is to say, that gardens were not kept 
clean. Tliis is more or less even the case to-day; it was the 
invariable rule then. The consequence was two-fold,a 
small yield of tea, secondly, an increased exi>enditure j for it 
is a fact that the land 50 men can keep always clean, if the 
weeds are never allowed to grow to maturity pnd seed, vrill 
take nearer 100 if the weeds once get a-head. The results too 
differ widely : in the firet ease, the soil is always clear, in the 
second, clear only at intervals. Tlie fimt, as observed, can be 
accomplished with 50, the latter will take nearly double thf 
men. 

The fifth drawback I shall advert to again later, viz., the 
selection of sloping land, often the steepest that could be 
found, on which to plant tea. The great mischief this «x- 
tailed will be fully described elsewhere.** it was the fifth, and 
not the least, antagonistic point to success. 

Number six was the difficulty, in the transport of seed*to 
any new locality, for nine times out of ten a large proportion* 
fajjed^ and again the enormous cost of tea seed in those days, 
Bs. 200 a maund, (Rs. 500 at least, deducting what failed, 
was its real price). This item of seed alone entailed an enor¬ 
mous outlay, and was the sixth difficulty tea cultivation had to 
contend with. It was, however, a source of great profit to 



150 CiiUieatum and mamfaeture of Tea in Imlia. 

the old pliuitations^ and principally accounts for the large 
dividends paid for years by the Assam Compsiny. 

Again, many managers at that time had no experience 
to guide them in the manufacture of tea, each made it bis 
own way, and often turned out most worthless* stuff. There 
‘is great ignorance on the subject at the present time, but 
those who know least to-day, ‘ know mm-e than the best 
informed in the tea-fever period. Indian tea was a new 
thing then, the supply was small and it fetched eompanitively 
much higher prices than it does now. Still much of it was 
BO bad that the average price all round was low. ^ 

Tea manufacture, moreover, as generally practised then, was 
a much more elaborate and expensive process than it is now. 

This will be explaineil further on, under the head of Tea 
manufacture; I merely now state the fact, in support of the 
assertion that the bad tea made in those days, and the expen¬ 
sive way it was done, was the 7th hindrance to successful tea 
cultivation. 

Often, in those days, was a small garden made of 30 or 40 
acres, and sold to a Company as 150 or 200 acres. I am not 
joking. It was done oyer and over again. The price paid, 
moreover, was quite out of proportion to even the supposed 
area. Two or three lakhs of rupees (£20,000 or £30,000) 
have been often paid for such gardens, when not more than 
two years old, and 40 per cent, of the existing area, vacancies. 
The original cultivatoss “ retired,” and the Company carried 
on. With such a drag upon them (apart from all the other 
dihwbacks enumerated), could success be even hoped for? 
•Certainly not. 

I could tell of more difficulties the cultivation kad ^to 
contend with at the outset, but I have said enough to show, 
as 1 remarked,'' that it was not strange tea interprize failed, 
inasmuch as it would have been much sti'anger if it hod 
pot.” 
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Do any of the difficulties enumerated exist now, and may a 
|)erson embarking in tea to-day hope, with reasonable hope, 
for success ? Yes, certainly, I think as regards the latter;— 
the former let us look into. 

People, who understand more or less of tea, are plentiful, 
and a good manager, who knows tea cultiv 9 .tion and tea. 
manufacture well, may be found. There is no need to buy 
more than 400 acres of land, for 100 acres and no more is 
wanted for the garden, and at 2-8 per acre (there is no com'* 
petition) the outlay for land would be small. 

The plantation can be limited to 50 acres, until it is quite 
full, and then gradually extended to 80 or 100. 

There is- plenty of fiat land to be got, so no evil from 
slopes need be incurred. 

. Tea seed is plentiful, and can bo purchased near at say 
Rs. 10 per maund. No loss, from long transport, or bad 
seed, will thus occur. 

Tlie manufacture of tea (though still progressing) is simple, 
economical, and more or less known. Anyhow, a b^innex 
now will commence where others have left off. 

Of course to buy a made garden cheap is better than to 
make one, and enough of the tea-panic remains to make it 
possible j but the result in this case is of coui-se no criterion 
of Jsvhat profit may be expected from tea cultivation. 

As many of the items to be calculated under the heads of 
cultivation, manufacture, and receipts, ^ilj[ be better under¬ 
stood, after details on those subjects are gone into, I shall 
reserve the consideration of “ how much profit tea can give” 
to the end of this treatise. , , 

CHAPTER II, 

LABOUB, LGCAl^ AND IMPOETED. GOVERNMENT ACTION. 

When the very large amount of labour required to carry 

on a plantation, is considered, is evident that facilities for it 

• »•* 
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are a sine qna non to success. Assam and Cacliar, the two 
largest tea districts, are very thinly populated, and almost 
entirely dependent on imported labour. The expense of this 
is great, and it is the one ) consequently, a great drawback to , 
those provinces. The only districts with a good tea climate 
and abundance of local labour, are Chittagong and the Terai 
below Darjeeling.* Several other places have a good supply 
of local labour but then their climates are not very suitable. 

Each coolie imported costs lls. 30 and upwards (it used to 
be much more) ere he arrives on the garden, and docs any 
work. After arrival he has to be housed j to be cared for 
and physicked when sick ; to be paid when ill as when 
working; to have work foimd for him or paid to sit idle when 
there is no work (often the case in the cold-weather) and in 
addition to all this, every death, every desertion, is a loss to 
the garden of the whole sum expended in bringing the man 
or woman. Contrast this with the advantages of local 
labour. In taany cases no expense for buildings is necessary, 
as the "labourers come daily to work from adjacent villages, 
and in such cases no expense is entailed by sick men, for 
these simply remain at home. There is no loss by death or 
desertions. When no work is required on the garden, labour 
is simply not employed. All this makes local labour, even 
where the rate of wages is high, very much cheaper than 
imported. 

The action of Government, in the matter of imported 
labour, has much increased the difficulties and expense neces¬ 
sarily attendant on it. It is a vexed, and a very long 
, question, which*! care not to enter into minutely, for it has 
been discussed already ad nauseam ; still I must put on^record 
iny opinion, after looking very closely into it, that the Gov¬ 
ernment has not acted wisely, inasmuch as any State inter¬ 
ference, in the relations of employer and employed, (outside 

• The Terai below Daijecling hag, I am told, b good deal of local labour, 
atill «ot, I imagine, as much aa Cluttagong. 
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the prAeetion which the existing laws give) is a^iudical 
mistake. As fqr the last law passed on the subject, to the 
effect that a coolie who has worked out his agreement and 
voluntarily enters into a new one, shall be, as before, irndef 
Government protection and his employer answerable as 
before to Government, for the way he is housed 3 treated wheii • 
sick, &c., &c., it is not easy ’to see why such enactments are 
more necessary in his case, than in that of any other hired 
servant, or labourer throughout all India. 

All evidence collected, all enquiries made, tend to show, that 
coolies are well treated on Tea Estates. It is to the interest 
of the proprietors and managers to do so, and self-interest 
is a far more powerful inducement than any th6 
Government can devise. The meddling interference the im¬ 
ported coolie laws enact, the visits of the " Protector of Coolies”* 
to a garden, all conduce to destroy the kind feelings which 
should (and in spite of these hindrances often do) exist 
between the proprietor or manager and his men. I do not 
hesitate in my belief, that imported coolies on tea plantations 
would be better off in many ways were all Government inter- 
fereftce abolished. 

I do not decry Government action, to the extent of seeing 
the coolies imderstand their terms of engagements and arc 
cared for on the journey, to the tea districts j but once 
landed on the garden all Government interference should 
ccasc. •• « 

The idea of the State laying down how many square yawls 
of jungle each coolie shall clear in a day, hojv m.any square 
feet he shall dig, &c., &c., &c.J. Can my certain rates be laid* 
down Tor such work ? Is all jungle the same, all soil the 
same, and even if such rates cotild be laid down, how can 


• What a designation ! Who invented it, I wonder ? A dover man, doubt¬ 
less, for Government interference was.probably his hobby, and ho quickly per¬ 
ceived’the very title would, more or lesi, ppndcr the oflice necessary ! 
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the rules be followed ? Bah 1 they are mt, never Vill be, 
and the whole thing is too childish for serious, discussion. 

It is not difficult to sit at a desk, and frame laws and rules 
that look feasible on paper. It is quite another thing to 
carry them out. Our legislation is a crying evil in India, 
* but there is still a worse, namely legislation and official 
action, on subjects of which the said officials arc utterly 
ignorant. 

I have said enough to show imported labour cannot vie 
with local, nor would it do so were all the evils of Govern¬ 
ment interference removed. 1 therefore believe tea property 
in India will eventually pay best where local labour exists. 
This will naturally be the case, when other conditions are 
equal, but so great are the advantages of local laboui*, I 
believe it will also be the case, in spite of moderate drawbacks. 


CHAPTER III. 

TEA DISTRICTS AXD TllEIK COMI’AIUTIVE ADV.iNTAGES. CUMATE, 
SOIL, &C., IX E.VCll. 

• The Tea Districts in India, tliat is where tea is grown in 
India to-day are— 

1. Assam. 

2. Cachar and Sylhet.* 

•3. Clvttagong. 

4. Terai below Darjeeling. 

5. The Dehra Dhoon. 

6. Kangra, (Himalayas). 

7. Darjoe-ling,. (Himalayas). 

8. Kumaon, (Himalayas). 

9. Hazarcebaugh. 

' JO. Neilghcrries, (Madras Hills;. 


* These are virtaally one, shall allude to bdth as Cochae. 
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In fixing on any district to plant tea in, four things have 
to be considered^ vis., soil, climate, labour, and means of 
transport, and when the district being selected, a site has to 
be chosen. All but the second of these has to be considered 
again, and further laj"^ of land, nature of jungle, water, and 
sanitation. • ' • 

I will first then discuss generally the tea districts given 
above, as regards the advantages of each for tea cultivation. 
As some of the remarks ^ shall make are hearsay, and some 
the results of personal experience, and it would not be con¬ 
venient to state which they are each time, I may mention 
that I have seen, and studied tea gardens, in all the districts 
named, except Nos. 4, 5, 7, 9, 10. What I know of these 
last is from what I have read, what is generally known of 
their climates, and what planters from each have told me. 

Before, however, comparing each district, we should know 
what are the necessities of the tea-plant, as regards climate 
and soil. Tea, especially the China variety, will grow in 
very varying climates and soils, but it will not flourish in all 
of them, and if it does not flourish, and flourish well, it will 
certainly not pay. 

The climate required for tea is a hot damp one. As a rule 
a good tea climate is not a healthy one. The rain-fall should 
not be less than 80 to 100 inches, per annum, and the more 
of this that falls in the early part of the year the better. 
Any climate which though possessing abundant rain-fiill 
suffers from drought in the early part of the year, is not 
cateris paribus so good, as one where the rain is more 
equally diffus*od. All the t§a districts that would yield., 
better,,with more rain in February, Maich, and April, and 
therefore some, where fogs prevail in the mornings at the early 
part of the year, are so far benefitted. 

As any drought's prejudicial to tea, it stands to reason hot 
winds must be very bad. These winds argue great aridity 
and the tea plant luxuriates in mntinual moisture. 
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The less cold weather experienced, where tea is, tte better 
for the plant. It can stand, and will grow;> in great cold 
(freezing point, and lower in winter is found in some places 
where tea is), but I do not think it will -ever bo grown to a 
profit on such sites. That tea requires a temperate climate 
was long believed, and acted upon, by many to their loss. 
The climate cannot be too hot for tea, if the heat is accom¬ 
panied with moisture. 

. I have heard that tea avDI not flourish lower than about 
the 15th or 18th degree of latitude, even if all the other 
necessities of climate, heat, moisture, and the absence of a low 
degree of the temperature in the winter be thei’e. Something 
in the climate near the equator is said to be hurtful. I have 
never seen tea lower than 22,° so do not speak from experi¬ 
ence. Tea grown in tempenite climes, such as moderate 
elevations in the Himalayas, is quite different to the tea of 
hot, moist climates such as Eastern Bengal. Some people 
like it better, and I believe the flavour is more delicate j but 
it is very much weaker and the value of Indian tea (in the 
present state of the home market where it is principally 
used for giving “ body” to the washy stuff from China) 
consists in its strength. Another all-important point, in 
fixing on a climate for tea is the fact, that apart from 
the strength, the yield is double in hot, moist climes, what it 
is in comparatively dry and temperate ones. A really 
pleasant climate to • live in cannot be a good one for tea. I 
may now discuss the comparative merits of the different tea 
d&tricts. 

Assam. 

. ' . . . . ^ 
This is the principal home of the indigcnoris plant, and 

w«e it not for scarcity of labour, no other district could vie 

with it. The climate in the northern ^portions is perfect, 

Btiperidr to the southern, as more rain falls in the spring. 

Ihe climate.^ Hie whole of ^i^ssam, however/is very good for 
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tea, iliasmuch as while there is plenty of moisture, the;^n 
is comparatively light in the rainy season, and in thif respect 
.better than Cachar where, in the rainy months, too much rain 
falls. The tea plant yields most abundantly, when hot sun-r 
jihine and showers intervene. For climate then I accord the 
first place to Northern Assam. Southern Assam is as observ- • 
ed a little inferior. • ! 

The soil of this Province is decidedly rich. In many 
places there is a considerable coating of decayed vegetation on 
the surface, and inasmuch as all places where tea has been, 
or is likely to be planted, it is strictly virgin soil, considerable 
nourishment exists. The prevailing soil also is light and fri¬ 
able, and thus with the exception of the rich oak soil of the 
Himalayas, and perhaps the soil in the Terai under Daijeeling, 
Assam in this respect, but with those two exceptions, is 
second to none. 

As regards labour we must certainly put it the last on the 
list. The Assamese, and they arc scanty, won’t work, so the 
planters, with few exceptions, are dependant on imported 
coolies, and inasmuch as the distance to bring them is enor¬ 
mous, the outlay on this head is large, and a sad drawback to 
successful tea cultivation. 

The Berhampootra, that vast river which runs from one end 
of Assam to the other, gives an easy mode of export for the 
tea, but still owing to the distance from the sea board, it can¬ 
not rank in this respect as high as some pttiers. 

Cachau, 

• The indigenous tea is founil in a part of this Province. 
The clipmte is inferior to Assam, because the rains are too 
heavy, but I think it takes the second place. In one and an 
important respect, it is even better than Northern Assam, 
more rain falls in the spring. 

. The soil is not equal to Assamese soil, it is more sandy*, 
and lacks the po«7er. Again, iherp is much more flat land 
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fit for tea cultivation in Assam, and there can be no d<j^bt as 
to the advantage of level surfaces. 

* 

As regards transport, Cachar has the advantage, for it has 
equally a water-way, and is not so distant from Calcutta. 

The labour aspect is much the same in the two provinces, 
■ both being almost entirely dependant on imported coolies; but 
Cachar is nearer the labour fields'than Assam. 

However, after discussing separately, the advantages of each 
province, I propose to draw up a tabular statement, which 
will show at a glance the comparative merits of each, on each 
point discussed. 

Chittagoxg. 

This is a comparatively new locality for tea. Tlie climate 
is better than Cachar in the one respect that the rains are 
somewhat lighter during the rainy months, but inferior in 
the more important fact that much less rain fidls in the 
spring. In' this latter respect it is also inferior to Assam, 
particularly to Northern Assam. I therefore as to climate 
give it the third place. There is one pai't of Chittagong, the 
Hill Tracts, (tea has scarcely been much tried there yet) 

‘ which, in the fact of spring rains, is superior to other parts 
of the province, as also in soil, for it is much richer there. 
On the whole, however, Chittagong must yield the palm to 
both Assam and Cachar, on the score of climate, and also I 
think of soil. For ^though good rich tracts are occasionally 
met with, they are not so plentiful as in the two last-named 
(listricts. Always, however, excepting the Hill Tracts of 
Chittagong, there the soil is, I think, quit© equal to cither 
Assam or Cachar. 

As regards labour (a very essential point to successM tea 
cultivation) Chittagong is most fortunate. With few excep¬ 
tions (and those only partial) all the phmtations are carried 
on with local labour, which excepting for about two months, 
.the rice-time, is abundant. , „ 
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For transport (being on the coast with a convenient, har¬ 
bour, a continually increasing trade, ships also i-unning direct 
to and from England) it is by far the most advantageously 
situated of all tea localities. 

Chittagong possesses another advantage over all other tea 
districts in its large supply of manure. The country is • 
thickly populated, and necessarily large herds of cattle exist. 
The natives do not use manure for rice (almost the sole 
cultivation) and, consequently, planters can have it almost 
for the asking. The enormous advantages of manure in 
tea cultivation, are not yet generally appreciated. It will 
certainly double the ordinary yield of a tea garden. A 
chapter is devoted to this subject. 

Terai below Daiueeling. 

I have not seen this but have heard it very favourabl 
spoken of. The climate is probably nearly equy.1 to Cachj 
and the soil better. In the latter respect it is probably ah 
superior to Chittagong. Planters are better ofif there fi. 
labour, tlmn in either Assam or Cachar, but not so well off t 
in Chittagong. 

As regards transport, it is of course very badly situated, 
though, if over a railroad is made to the foot of the Darjee¬ 
ling Hills, this difficulty will be got over. On the whole, I 
should think this district a very promising one for tea. 

The Dehka Dhoon. 

• 

I have heard the firet tea in India was plan*ted here. The 
lucky men, two officers, who commenced the plantation, sold 
it, I believe in its infancy to a Company for 5 lakhs of 
rupees. What visions did tea hold forth in those days ! 

In climate, the l^ehra Dhoon, is far, far from good. The 
hot dry weather of the North-W'est is not at all suited to t^e 
tea plant. Hot,winds shrivel ii up, and tliough it recovew 
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when the rains come down^ it cannot thrive in such a climate. 
One fact will, I think, prove this. In favourable climates, 
with good soil, and moderate cultivation, 18 flushes or crops 
may be taken from a plantation in a season. With like 
advantages, and heavy manuring, 22 or even more may be had. 
In the “ Seleetions from the Beeords of the Government of 
India” on Tea published in 1857 '(a book to which many owe 
their ruin) the following appears, showing how small are the 
number of flushes in the North-We,st. 

Method of gathering Tea leaves .—"The season for 
gathering leaves generally commences about the beginning 
of April, and continues until October; the number of 
gatherings varies, depending on the moistness and dryness 
of the season. If the season be good, that is to say, if rain 
falls in the cold weather and spring and the general 
rains be favorable, as many as five gatherings may be obtain¬ 
ed. These, however, may be reduced 

Three general gatherings. . , - 

to tiu'ee general periods for gather¬ 
ing, viz., from April to June, from Jsily to 15th August, and 
from September to 15th October. If the season be a dry one, 
no leaves ought to be taken off the bushes after the 1st 
October, as by doing so they are apt to be injured. If, how¬ 
ever, there are good rains in September, leaves can be pulled 
until the loth October, but no later, as by this time they 
have got hard and leathery and not fitted for making good 
teas, and as it is iifiyssary to give the plants good rest in 
order to recruit. Some plants continue to throw out new 
leaves until the end of November ; but those formed during 
this month are generally sinal) and tough.” ' 

When this was written, the experience detailed related to 
Debra Dhoon, the Kumaon, and Kangra Gardens, and we* see 
that five flushes or gatherings are thought good. It however 
makes matters in this respect (far from a general fault in the 
said " Records’^) worse than they are. Ten and twelve 
flushes, with high cultivation, can be got in .the North-West. 
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Bnt what is this as against 20 and 25 ? 

Labour<is pleptiful and cheap. The great distance from the 
Coast, makes transport very expensive. 

Kangba. 

This is a charming valley,, with a charming climate, more 
favourable to tea than Dehva Dhoon, still it is far from a tea 
climate. It is too dry and too cold. The soil is g(X)d for tea, 
better than that of the Dhoon, but inferior to some rich soils 
in the Himalayan oak forests. Local labour is obtainable at 
cheap rates. Distance makes transport, for export, very 
difficult; but more or less of a local market exists in the Pun¬ 
jab, and a good deal of tea is bought at the fairs, and taken 
away by the wild tribes over the border. With the limited 
cultivation there, I should hope planters will find a market 
for all their produce. Manure must be obtainable (manure 
had not been thought of for tea when I visited ’Kangra) and 
if liberally applied, it will increase the yield greatly. 

Kangra is strictly a Himalayan district, but the elevation 
is moderate, if I remember right, about 3,000 feet, and the 
land is so slightly sloping it may almGfet be called level. A* 
great advantage this over the steep lands, on which most of 
the Himalayan gardens, many in Cachar, and some in Assam 
and Chittagong arc planted. 

Kangra is not the place for a man who wants to make 
money by tea ; but for one w'ho would bT" content to settle 
there, and content to make a livelihood by it, a more desir¬ 
able spot with^ more charming climate could* not be found. 
Land, however, is not easily procured. 

Dabjeemng. 

I have never beefc there. The elevation of the station, 

t 

6,900 feet is far too great, but plantations lower down are, 
1 believe, doing* well, (that is y^ll for hill gardens) . The 
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climate, like 4 II hill eli< 3 ates, is too cold, but there is rick 
soil, and cheap labour, to make up for this, 4 * regards trans¬ 
port, the Darjeeling plantations have the same difficulties aa 
were detailed for the Terai below Daijeeling, with the addi¬ 
tional expense of sending the tea down the hill. Like eleva¬ 
tions in Darjdeling and Kumaon are in favour of the former, 
fret, because the latitude is less; secondly, because Datjeeling 
Gardens are mostly on or near the outer slopes, and these are 
not so cold, as slopes and valleys far in the hills, where many 
of the Kumaon Gardens are situate<l. I believe, therefore, 
that the hill plantations of Darjeeling have a better chance 
of paying than the gardens in Kumaon, but, as stated before, 
no elevated gardens, that is none in the Himalayas, have 
any chance in the race against plantations in the plains, 
always providing the latter are in a good tea climate. 

Gardens, barely removed above the Terai (and I hear there 
are such in parjeeling) can scarcely he called " elevated," and 
for them the remarks applied to the Terai are more fitting. 
As a broad rule it should be recognized, that the lower tea is 
planted in the Himalayas, the better chance it has. 

KrMAosr. 

It was in this district (a charming climate to live in, with 
magnificent scenery to gaze at) I first planted tea in India, 
and I much wish ftr my o'vn sake, and that of others, I had 
not done so. 1 knew nothing of tea at the time, and I 
lliought a district, selected by Government, for inaugurat¬ 
ing the cultivation, must necessarily be a good one. No 
hill climate can be a good one for tea ; but the inner .parjs of 
Kumaon, very cold, owing to its elevation, high latitude, and 
dist-sn ee from the plains, is a peculiarly bad one. Yet there it 
was Government made nurseries, distributed seed gratis, 
ireeommended the site for tea (see the “ Records" allhded 
to (and led miuiy on to tlr^r.'ruin by doing 'so. The in tea- 
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^on of the Government was good, but the officers iii ,<Aarge 
of the enterprize were mnch to blame, perliaps not for making 
the mistsike at first (no one at the fint knew what climate was 
suitable) but for perpetuating the mistake, when later, very 
little enquiry, would have revealed the truth. I believe 
it was guessed at by Government officials long ago, 'but it * 
was easier to sing the old tune, and a very expensive song it 
has proved to many.* 

I need scarcely, after this, add I do not approve of Kumaon, 
for tea. An exhilarating and bracing climate for man, is not 
suited to the tea plant. The district has one solitary advan¬ 
tage—rich soil. I have never seen richer, more productive 
land, than exists in some of the Kumaon oak forests, but 
even this cannot, in the case of tea, counterbalance the 
climate. Any crop, which does not requii’e much heat and 
moisture will grow to perfection in that soil. Such potatos 
as it produces ! Were the difficulties of transport not so 
groat, a small fortune might be made by growing them. 

Could any part of Kumaon answer'for tea it would be the 
lower elevations, in the outer ranges of the hills, but these 
are precisely the sites that have ml b§en chosen. Led, as in 
my own case, partly by the Government example, partly by 
the wish to be otd of sight of the “ horrid plains,” and in 
sight of that glorious panorama the snowy range, planters 
have chosen the interior of Kumaon. Some wisely (I was not 
one of them) selected low sites, val]eys,»iisheltered from the 
cold winds, but even their choice has not availed much. The 
frost in winter lingere longest in the vallej^s, and though 
doubtless the jdeld there is larger, owing to the increased* 
hej.t is summer, the young plants suffer much in the winter. 

* Is it posaiblo that the coatiuued docupiaon (it was nothing less) was 
owing to tlie fact Qov^raent had gardens to sell there ? They were adver¬ 
tized fur sale a long time at absurd prices. Some are sold (the porchaMra 
are to be pitied) the cheapest thing for Gh)verttmeDt to do ia to abandon. the 
others. 
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The outer tangos, owing to the heat radiating from the plainSj 
are comparatively free from frost, but there again the soil ig 
not so rich. Still they would unquestionably be preferable to 
the interior. 

.Labour is plentiful in Kumaon, and very cheap, Es. 4 per 
• mensem. Transport is very expensive. It costs, not a little, 
to send tea from the interior, over divers ranges of hills, to 
the plains. It has then some days journey by cart, ere it 
meets the rail, to which 1,000 miles of carriage, on the rail¬ 
road, has to be added. 

The long and short of the matter is, Kumaon is not a dis¬ 
trict in which tea can ever be grown to a profit. Some plan¬ 
tations, there are, which will I hope and believe pay their 
way, but they are quite the exceptions, and they cannot, I 
believe, ever pay a fair interest on the money laid out in 
making them.^ Now that tliese, (the exceptional ones) are 
made, it may be cheaper to keep them up than to abandon 
them, but as for the others (the Government Plantations in¬ 
cluded) the sooner they are resigned the better. They can 
only be carried on at’a loss. 

Gurhwall is next to Kumaon, and so similar, I have 
'not thought it necessary to discuss it separately. The 
climate is the same, the soil as a rale not so good. There is 
one exception though, a plantation near “ Lohla,'’ the teas of 
which (owing I conceive to its peculiar soil) command high 
prices in the Londopjraarket. The gardens, both in Kumaon 
and Gurhwall, have been generally much better eared for 
then those in Eastern Bengal. As a rule they are private 
, properties, managed by the owners. But no cai'e or attention 
(and the one or two Companies that exist there have fiiyt-rate 
men as managers) can counterbalance a prejudicial climate. 

Hazaueebaugh. 

The climate is too dry, and hot winds, though not for 
ong, are felt there. A gre^t compensation thungh is labour. 
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it is more abundant, and cheaper in this District, than in 
aaj other. The carriage is all by land, and it is some dis¬ 
tance to the rail ; still as will be seen by the comparative 
table further on, it is better off in this respect than some 
others. I have not seen the tea gardens at Hazareebaugh, but 
I do not believe they can ever vie with those in Eastern • 
Bengal, inasmuch as the clifnate is very inferior. 

The soil is light and friable, but hot equal to some other 
districts. 

NEinGHEttniES. 

This is I have heard too near the equator for the tea 
plant. The climate, otherwise, is superior to the Himalayan, 
for the frost is very slight. Were there however more heat 
there in summer, it would be better. It is a delightful 
place to live in, hut I much question the success of tea there. 
The equable and temperate climate seems all that is required 
lor Cinchona, but an equable and temperate climate is not 
suited to tea. 

I have heard the soil is good, but have no certain informa¬ 
tion on this head. Not much diflS^culljy can exist in the way 
of transport. 

Having now discussed each district, I give in further 
elucidation Meteorological Tables of the principal ones. For 
those, not mentioned in the tables, I have failed to acquire 
the necessary information. 

My thanks are due to Dr. Coates at Hazareebaugh for 
his kindness in supplying me with much of .the data fr<5m 
which the following tables are iramed : • 



Tabl^ of Elov&tion and Temperature of Tea Localities. 

B.—The exact temperature of other lea Districts not being kncion, I have confined myself to these; but general 
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Table of Latitude, Loii^itude, and Rain-fall of Tea localities. 

i."®" exae.t rain~faUs of other Tea Districts not being "known, 1 have confined myself to these, hut general 
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I will now endeavour to draw up a tabular statement of 
the respective advantages of the various Tea districts as 
regards climate, labour, soil, facilities of procuring manure, 
and transport. 

In importance I regard them in the order given. I place 
, labour before soil, because the fact is in all the provinces suit¬ 
able and good soil for tea can be found somewhere ; and therefore 
while soil is all important in selecting a site, it is secondary 
to labour in deciding on a district. ^ When my information 
on any point is not sure I place a note of interrogation. 
"Where advantages are equal, or nearly so, I give the same 
number, and the greater the advantage of a district, on the 
point treated in the column, the smaller the number. Thqs 
under the head of climate, Assam is marked 1, meaning it is 
the best. 

As the following table gives no information, as to which 
of all the districts possesses the greatest advantages, all things 
considered ; b’ut only gives my opinion of each under tach 
head, and the subject closed in this way would be unsatisfac¬ 
tory, I may state that, either Chittagong, or the Terai below 
Darjeeling, are the places which I think will eventually pay 
best. But were local labour obtainable in cither Assam or 
Cachar, they would rank first. 
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Comparative advantagee of the Tea Districts in India as regards 
climate^ labour, soil, manure, and transport. 
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In some parts of the Chittagong Hill Tracts no manure or 
labour could he procured, while in otjjgrs they would he 
moderately plentiful. I have assigned its value under those 
two heads, on the supposition favourable sites for manure and 
labour would b<? selected, but su^h sites are very few. 
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CHAPTER IV. 

Soil. 

To pronoTince, as precisely, on soil as on climate is not easy. 
The tea plant will grow on almost any soil, and will ilonrish 
on many. Still there are broad genei-al rules to be laid down 
in this selection of soils for tea, which no one can ignore with 
impunity. 

When fii-st I turned my attention to tea, I collected soils 
from many gardens, rioting in each case how the plants 
flourished. I then set down to examine them, never doubting 
to arrive at some broad practical conclusions. I was sadly 
disappointed. I found the most opposing soils nourished, 
apparently, equally good plants. I hnew not then much about 
tea, and judged of the tea bushes mostly by their size; (a very 
fallacious test) still after*expericnce has convinced me, I was 
more or less right in the conclusion I then came to, that seve¬ 
ral soils are. good for tea. 

Nothing then but broad general rules can be laid down on 
this point, for I defy 'any one to select any one soil, as the 
best for tea, to the exclusion of others. 

A light sandy loam is perhaps as good a soil, as any, out of 
the Himalayas. It ought to be deep, and the more decayed 
vegetable matter there is lying on its surface the better. If 
deep enough for the descent of the tap-root, say three feet, it 
matters not much what the sub-soil is, otherwise a yellowish 
red sub-soil is an advantage. This sub-soil is generally a 
mixture of clay and sand. Much of Assam, Caehar, and 
Chittagong is as the above, but as a rule it is richest in Assam, 
pobieat in Chittagong. 

Where the loam is of a greasy nature, (very diflbrept to 
clay) with a mixture of sand in it, it is superior to 'the above 
for it has more body. All good tea soils must have a fair 
proportion of sand, and if not .otherwise apparent, it may be 
detected by mixing a little of the soil with spittle, and mb- 

hiag it on the hand. If the'hand is then held np towards 

• . 0 



173 


Cultivation and imwufaciwe of Tea in India. 

the sun, the particles of sand will he seen to glisten. 

The soil so common in the Himalayas, that is light rich 
loam with any amount of decayed vegetable matter on it and 
with a ferruginous reddish yellowish sub-soil, is, I consider, 
the finest soil in the world for tea. What a pity it nowhere 
exists in a really good tea climate. The rich decayed vfegeta.- 
ble matter is the produce for'centuries of the oak leaves in the 
Himalayan forests, and as all the world knows oak only grows 
in temperate climes. 

It was long believed that tea would thrive best on pobr ^ 
soil. The idea was due to the description of tea soils in China, 
to be found in the first books that treated of tea. But the 
fact that tea, as a rule, is only grown in China on soil which 
is usele.ss for anything else, quite alters the case. If a soil 
is light and friable enough, it cannot be too rich for tea. 

Ball’s book “ on the cultivation and manufacture of tea in 
China” has much on tea soils, but the opinions the author 
collected are sadly at variance, and on the whole teach 
nothing. 

In conclusion, I will attempt to point out the qualities in 
soils in which the tea plant delights, as also the qualities it 
abhors. ' 

It loves soils friable, tliat is easily divided into all their 
atoms. This argues a fair proportion of sand, but this should 
not be in excess, or the soil will be poor. The soil should be 
porous, imbibing and parting with wate];^freely. The more 
decayed vegetable matter on its surface, the better. 

To be avoided are stiff soils of every kind, ,as also those 
which when they dry, after raip, cake together and split. 
Avoid ajso black coloured, or even dark coloured earths. All 
soils, good for the tea plant, are light coloured. If, however, 
the dark colour arises from decayed vegetation, that is not the 
colour of the soil, arid as observed, vegetable matter is a great 
advantage. Judge of colour whep soil is dry—for even light 
coloured soil looks dark when w«t. . Soil which will make 
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bricks^ will not grow tea, and thotigh I have sometimes seen 
young plants thrive on stiff soil, I do not believe in any stiff 
soil as a permanence. 

Stones, if not in excess, are advantageous in all soils in¬ 
clined to be stiff, for they help to keep them open. But then 
' they must not be large, as if so th^ act as badly as a rocky 
substratum preventing the deseerit of the tap-i*oot. 

The reason, I take it, why tea tlirivcs best in light soils is 
that the spongioles, or ends of the (ceding roots, are very ten- 
^ der, and do not easily penetrate any other. 

There is more nourishment in stiffijr soils, but for this reason 
the tea plant cannot take advantage of it. 

If a chosen soil is too stiff, it may be much improved for 
tea by mixing sand with it. However, even where sand is 
procurable near, the expense of this is great. When done, the 
sand should be mixed with the soil taken out of the holes in 
which the plants are to be placed, (sec transplanting) and it 
may be done, again later, by placing sand round the plants 
and digging it in. ^1’ this though is extra labour and very 
expensive, so none but a good tea soil should ever be selected, 
and it is very easily found, for it exists in parts of all tlie dis- 
" tiicts discussed. 

CHAPTER V. 

Nature of Jungle. 

I HAVE not much to say under this head. I have heard 
many opinions as to the kind of trees and jungle, that should 
e^t in contemplated clearances, but 1 attach little or no 
wei^t to theni, at all events in Bengal. 

In the Himalayas it is somewhat different. There oak trees 
sbonld be sought for, their existence invariably m^es rich 
soil.* Fir on the contrary, indicates poor soil. At elevations, 
however, the desideratum of a warm aspect interferes, for the 
best oak forests are on the colder side. I speak of course of 


^ oak tree leaves-caui^e a rich deposit of vegetable matter; 

• ^ % 



elevations practicable, say three or. four thousand feet, above 
ihis it is a waste of money to tiy and cultivate tea. 

In Bengal, I do not think the nature of'the jungle on land 
contemplated, signifiep much. As a rule the thicker the jungle, 
the richer the soil; but if seeking for a site, large trees should 
not be a aine qm turn. Much of the coarse grass land & very 
good, and large trees add enormously to the expense of clear¬ 
ings. It is not cutting them dowA, which is so expensive, 
it is cutting them up and getting rid of them by burning or 
otherwise, after the former is done. 

I have discussed soil fully already and need only add here,’ 
tliat if the knowledge to do so exists, it is better to judge of 
soil from the soil itself, than from the vegetation on it, though 
doubtless a fact, that luxuriant vegetation indicates rich soil. 

CHAPTER VI. 

Water and Sanitation. 

These may be discussed together, and shortly. 

Of course adjacent water carriage is a great advantage for 
a garden, and it should be obtained, if possible, in selecting a 
site. The expense of land carriage, tea being such a bulky 
article, is great, and tea cidtivation requires all advantages to* 
make it pay well. 

But it is water for a garden that particularly concerns us 
now. It is not easy to find land that can be irrigated (this 
is discussed elsewhere) but no labour or expense in getting 
such land would be thrown away. Irrigation, combined with 
high cultivation in other respects, will give a yield per acye 
undreamt of. . ' 

In no case should a plantation be made except wHWe a 
ruifhing stream is handy. Water is a necessity for seedlings 
and a plentiful adjacent supply of it is a great desideratum for 
the comfort and he{dth of every soul on the garden. We all 
know how dependent the natives are on water, and it is evi¬ 
dent &cilities ii^ this respect witf codduce much (whether the 
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labour be local or imported) botlr to get, and keep cooUe& 

It has been observed that as a rale, good tea climate is not 
a healthy one. Tbere is no getting over the fact and we can 
only imtke tlie best of it. The house, the factor!*^ and all ilte 
buildings should be placed as high as possible, and not very 
close to each other, both for the sake of health and in the 
event of fire. The locality should be well drained, and cleanli* 
ness be attained in every possible way. Give the coolies good 
houses, with raised mcchuns to sleep on, and sprinkle occasion* 
ally carbolic acid powder in your own house, and those of 
others. 

Sanitation is however a large subject. It can be studied 
elsewhere. General ideas on it and on the properties of the com¬ 
monest medicines are a great advantage to any intending tea 
planter. 

CHAPTER VII. 

Lay of Land. 

Tne first idea prevailing about tea was that it should be 
planted on slopes. It was thought, and truly, that the plant 
was impatient of stagnant water, and so it is, but it is not 
‘ necessary to plant it on slo]>cs in consequence. Pictures of 
Chinese, suspended by chains, (inasmuch as the locality could 
not be otherwise reached) picking tea off bushes growing in 
the crevices of rocks somewhat helped this notion; and when 
stated, as it was, that the tea produced in such places was the 
finest and commande'd the highest price, intending plantere in 
Ijidia went crazy in their search, for impracticable steeps 1 
Mu^ of the fa'ilpre in tea has arisen from this fact, for a 
gren part of many, the vvhole of some gardens, has been 
planted on land, so steep, that the tea can never last dr thCrive 
on it. 

Sloping land is objectionable in the follqwing respects. It 
cannot be hig^ily cultivated in any way, (I hold tea will only 
pay with high cultivation) for high cultivatiojji. consists in Ira* 
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qwent digging, to keep the soil open, and get rid of WeOd« 
and liberal manuring. If such soil is dug in the rainy season 
it is washed down to the foot of the hill, and if manure is 
applied at any time of the year, it experiences the same feite 
when the rains come. As it cannot be dug, weeds necessarily 
thrive and diminish the yield by choking the plants. • 

The choice is therefore of fwo evils “ low cultivation and 
weeds” or “ high cultivation which Imres the roots of the plants 
in a twelve month.” Of the two, the first must be'chosen, for 
if the latter were pursued the plants getting gradually more^ 
and more denuded of soil, would simply topple over in two or 
three years. But choosing the lesser evil, the mischief is not . 
confined to the bad effects of low cultivation. Dig the land 
as little as you will, the great force of the rains washes down 
a good deal of soil. The plants do not sink, as the soil 
lowers, and the consequence is that all tea plants on elopes 
have the lower side bare of earth, and the roots exjK>sed. This 
is more and more the case the steeper the slope. These ex¬ 
posed roots shrivel up, as the sun acts on them, the plant 
languishes, and yields very little leaf. 

Attempts are made to remedy the ^mischief by carrying 
earth up from below yearly, and placing it under the plant,* 
but the expense of doing this is great, and the palliation is 
only temporary, for the same thing occurs again and again, as 
each rainy season returns. 

The mischief is greater on stiff, than on sandy soils, for on 
the former the earth is detached in great pieces and carried 
down the hill. I know one garden in Chittagopg, a large onb, 
where the evil ts so great, that.the sooner the cultivatidb is < 
ab^mdoned, the better for the owners. 

A great many gardens in India, indeed the majority, are on 
slopes. A few in Assam, the greater number in Cachar, 
some in Chittagong, and almcmt all the Himalayan pknta-' 
tions. Such of these as are on ,ste^ slopes will I briieyd 
never p^, and instead of improyi^g yearly (as good gardabd^ 
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highly cultivated, should do even after they have arrived at 
full bearing) such, I fear, will deteriorate yea? by year. 

Plantations on moderate slopes, need not fail, because of the 
slopes. The evils slight slopes entail are not great, but the 
sooner the fact is accepted that sloping cannot vie against 
flat land for the cultivation of tea, the better. 

Where only the lower part of slopes are planted, the plants 
do very well. The upper part being jungle the wash is not 
great, and the plants- benefit much by the rich v^table 
^ matter the rain brings down from above. I have often seen 
very fine plants on the lower part of slopes, where the upper 
has been left in jungle, and I should not hesitate to plant such 
portions i/‘the slope was moderate. 

Where teelah land, in Eastern Bengal, or sloping land in 
the Himalaj^as, Chittagong, or elsewhere, has to be adopted, 
aspect is all important. A good aspect in one climate is bad 
in another. In Assam, Cachar, Chittagong, and all warm 
places, choose the coolest, at high elevations (temperate climes) 
the warmest. 

In the Himalayas, moreover, the warmer aspects are, as a 
rule, the most fertile; vice vem in warm localities. Many a 
garden, which would have done very well, on the moderate 
slopes chosen, had only the proper aspects been planted, has 
been ruined by planting all' sides of teelahs or hills indescri- 
minately. The southern and western slopes of plantations in 
warm sites, are genouilly very bare of plants. Not strange 
they should be so, when the power of the reflected rays of 
the afternoon ^n are considered. Again, in cold climates 
plants cannot thrive on northern aspects, for their great want 
in such climes is heat and' sunshine. Let the above fault, 
tlien be avoided in both cases, for though, doubtlear> a garden 
is more handy, and looks better in one piece planted all over 
without introducing jungle, even patches of jungle look better, 
and are decidedly cheaper, than bare cultivated hills. . 

Of flat land, after what I,have written, I netd not add madb. 
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It is of two kinds, table and valley land ;■ the former is very- 
rare in tea disti^cts, at least of any extent, which makes it 
worth while to plant it. There are two gardens in Chittagong 
on such flat table land, and they are both doing very welL 
Table land cannot be too flat, for the natural drainage is so 
great, no stagnant water can lie. It is inferior’to valley land * 
in the dry season, but superior in the rains. 

Valley land is not good if it is perfectly flat. It will then 
be subject to the inundation and stagnant water. There is 
nothing that kills the plant so surely and quickly as the latter.^ 
Even quite flat valleys, can be made sweet, by artificial drain¬ 
age, but to do this, lower level, not too far distant, must exist, 
and the danger is not quite removed then. Valleys, in which 
no water course exists, and which slopes towards the month 
atone, are to be avoided, for the plants near the month always 
get choked with sand. Tlie -best valleys are those with a 
gentle slope both ways, one towards the low^t line of the 
valley, be it a running water-course, or a dry nullah which 
carries off rain, the other, which should be the highest slope, 
towards the q^outh of the valley. Such valleys drain them¬ 
selves, or at least very little artificial drainage is necessary. 
A valley of this kind, with a running stream through it, is 
most valuable tor tea, and if the other advantages of soil and 
climate are present it is simply a perfect site. Such however are 
not frequent. If in such valleys, as is generally the case, the 
slope from the head to the mouth is enough, the running 
streams can be “ bounded” (shut up) at a high level, and 
brought along one side at a sufficient elevation to in-igate the 
whole. 

J ha«re never seen but one garden in a valley that fulfils 
all these conditions exactly. It is in Chittagong, the soil is 
good, labour plentiful, and manure abundant. It ought to do 
great things, for tfie possibility of irrigating plants in the dry 
season (which as observed is very trying in Chittagong) will 
give several extfa flushes in theyej|ir. 
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Of conrse in the wet season on such land^ the water most 
be allowed to resume its natural course. 

Narrow valleys are not worth planting, if the hills on the 
sides are steep and consequently better-deft in jungle. No 
narrow tracts of land, with jungle on both sides, are worth 
■ the expenses of cultivation, for the continual encroachment 
of the jungle gives much extra- work. The plants, moreover, 
in very narrow valleys, get half buried with soil, washed down 
from the adjacent slopes. Narrow valleys are therefore, in any' 
case, better avoided. 

To conclude, shbrtly, flat lands can be highly cultivated, 
steep slopes cannot. Tea pays best (perhaps not at all other¬ 
wise) with high cultivation, ergo flat lands are preferable. 

CHAPTER VIII, 

Laying oat a Garden. 

Bt this ^ mean, so dividing it when first made into parts, 
that later the said parts shall be easily I'ecognized, and sepa- 
jrately or differently treated, as they may require it. 

The usual custom is to begin at one end of a plantation, 
and dig it right through to the other. In tlie same way 
'with the pruning and plucking, and I believe the system is 
a very bad one. Different portions of gardens require differ¬ 
ent treatment, inasmuch as they differ in soil, and otherwise. 
One part of a plantation is much more prolific of weeds than 
another—^how absurd, that it should be cleaned no oftener I 
This is only one exemplification of difference of treatment, but 
ii> many ways it is necessary, most of all in plucking leaf. 

, All parts of a plantation, owjng in some places to the dif- 
ages of the plants, in-others to the variety in the ^1 
And its productive powers, or in others where slopes, exist to 
the aq)ect, do not yield leaf equally, that is flush does not 
£)llow flush with equal rapidity. In some* places, (supposing 
eai^ part to be picked when the flush is ready) seven days 
intervtd will exist betweeu.the’flushes, in others nine, ten, or 
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twelve^ but no attention as a role is paid to tlu& Tliepi^^ets 
have finished the garden at the west end, the east end is i^;aui 
ready, and when done, the middle part will he taken in haad» 
he it readyi or be it.not! It may be said the middle part 
flushes quicker than any other, in this case the flush will be 
moi'e than mature, when it is taken, in fact it vv^l have begun • 
to harden. Or it may be the middle part does not flush as 
quickly as the others, in this case it will be picked before it is 
ready, that is when the flush is too young, and the yield wiU 
consequently he smaller. 

I believe the yield of a plantation may be largely increased* 
by attending to this. Every tea estate should be divided 
into gardens, of say about six to ten acres each. If no 
natural division exists, roads to act as such should be madet 
More than this cannot be done when the plantation is first 
laid out, but when later the plants jdeld, any diflerence 
between the productive powers of different parts olf the same 
garden, should be noted and these divided off into sections. 
To do this with roads would take up too much space, and small 
mansonry pillars, white-washed, are the best. Two of. these, 
one at either end of any side of a section, are enough, and 
they need not be more than three feet high, and a foot square** 
Thus each garden may be divided into three or four sections^ 
which in a hundred acre estate, partitioned off into ten 
gardens, would give about 30 or 40 sections. No matter 
where a section may be, directly the flusji on it is ready it 
should be picked. Where the soil on any one garden is much 
the same, and observation shows the plants all over it flush 
equally, it may be divided intq only two sections, or even . 
left all.in one. I only lay down the principles, and 1 am very 
oer^in it works well, the proof of which is, that where I have 
practised it, some sections daring the season give three, foufi 
and five flush^ mcAre than others. Had the usual plan (4 
picking, from one end to the othpr, been adopted, they woaild 
have been ailftreed to give. &e^. same number. In otheat 
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words the said extra flashes would have been lost, and further 
loss occasioned by some flushes being taken before they were 
ready, others after a portion of the tender leaf had hai'deued. 

The best plan is simply to number the gardens from one 
upwards, and the sections in each garden the same way. Thus 
<• supposing Noi 5 garden is divided into three sections, they will 
be known respectively as 5-1, 6-2,* and 5-3. This is the best 
way for the natives, and I find they soon leam to designate each 
section. I have a man whose special duty (though he has 
other work also) it is to see each day which sections are I’eady 
to pick the following, and those, and those alone, are picked.' 
Practice soon teaches the number of pickers required for any 
given number of sections, and that number only are put to the 
work. If a portion is not completed that day, it is the first 
taken in hand the next, and if any day on no sections is the 
flush ready, no leaf is picked the following. 

Apart frbm leaf-picking, the garden and section plan de¬ 
tailed is useful in many ways. Each garden, if not each 
section which most requires it, is dug, pruned, or manured at 
the last time, and any spot on the plantation is easily desig¬ 
nated. The plan facilitates the measurement of work and 
'enables correct lists of the flashes gathered to be kept. It is 
thus seen which gardens yield best, and the worst can by 
^tra manuring, be brought to equal those. 

In short the advantages are many, too numerous to detaiL 

Of coarse all this Qun be better done on a flat garden, than 
on one planted on slopes, and though it may not be possible to 
‘Work it out a^ much in detail on the latter, still .a good deal 
. in that way can be done, and I, strongly recommend it. 

In laying out a plantation, keep it all as much together as 
possible, the more it is in one block, the easier it is supervised, 
the cheaper it is worked. Still do not, with a view to this, 
take in any bad land, for bad land will never pay. 

Let your lines of tea plants, as far as practicable, run wiib: 
geometrical r^^ukrityt You* will later find* both in mea* 



. €dliva{ion, and maiufactufe of tea in Indh, 

«uting woi'k, anti picking leaf, gretifc advantages therafkonf. 
In gardens whore the lines are not regular, portions are con¬ 
tinually being passed over in leaf-picking and thereby not 
only is the present flush from such parts lost, but the follow¬ 
ing is also retarded. 

If your different gardens are so -situated, that the' roads 
through them, that is from one garden to the other, can be 
along the side of any garden without increasing the length 
of the road, by all moans qdopt that routOi There is no such 
good boundary for a garden as a road that is being conti¬ 
nually traversed. It will save many riipees by preventing 
the encroachment of jungle into a garden, and more space is 
thus also given for plants. It is, however, of no use to do it 
if a road through the middle of tlio garden is shorter, as 
coolies will .alwsiys lake the sliortest route. 

The lines of plants, on sloping ground, should neither run 
up and down, nor direetly across the slope. If they run up 
and down, gutters or water-courses wdll form between the 
lines, and much additional earth will be Washed away thereby. 
If they run right across the hill, the same thing will occur, 
between ike trees in each line, and the lower side of each plant 
will have its roots laid very bare. It is on all slopes a choice 
of evils, hut if the lines arc laid diagonally across .the hill, 
so that the slope along the lines shall be a moderate one, the 
evil is reduced as far as it can be, by any arrangement of the 
plants. No, I forgot, there is one other, thing. The closer 
the lines to each other, and the closer the plants in the lines to 
each other, in short the more thickly the groui\d on slopes iS 
planted, the les# will be the wash, for stems and roots retain 
the soil^n its place, and the more there are, the gi'eater the 
advantage. 

Where slopes are steep and where there are stones (though 
remember steep slo|fes are to be avoided) ten-acing may be 
resorted to with advantage as theiwashing down of the soil 
fe much ehecked’by it. Without ^stones, and largo oTtes 
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support themj no terraces will hold, and their construction is 
a loss. 

On flat land of course, it does not really signify in which 
directions the lines run, but such a garden looks best if, when 
the roads are straight, the lines run parallel to them. 

In laying out a garden, choose a central spot with water 
handy for your factory, bungalo#, and all your buildings ; let 
your tea houses be as close to your dwelling-house as possible, 
so that during the manufacturing time, yon can be in and 
out at all hoiu’s of the day and night. Much of yonr success 
will depend upon this. Let all your buildings be as near to 
each other as they can, but still far enough apai’t, that any one 
building may burn, without endangering others. You need 
not construct any tea building until the third year. 

CHAPTER IX. 

• Varieties of the Tea Flant. 

These are many, but they all arise from two species, the 
China plant, the common tea bush in Chinn, and the indige¬ 
nous plant, first discovered some forty years ago in Assam. 

These are quite different species of the same plant. Whether 
* the difference was produced by climate, by soil, or in what 
way, no one knows, and here we have only to do with the facts 
that they do differ in every respect. A purely indigenous 
plant or tree (for in its wild state it may more properly ho 
called the latter) grows with one stem or trunk and runs up 
to 15 and 18 feet high. It is always found in thick jungle 
and would thus appear to like shade. I believe it docs, when 
young; but I am quite sure if the jungle were’ cleared round 
an indigenous tea tree found in the forest, it would thrive 
better from that day. The China bush (for it is never more), 
after the second year, has numerous stems, and six or seven feet 
would seem to be its limit in height. The lowest branches of 
a.China plant are close to the ground, but in a pure cultivated 
indigenous, nine inches to a foot above the soil, up to which 
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the single stem is clean. 

The indigenous grows quicker after the second or third year 
than the China if it has not been over-pruned or over-plucked 
when young. In other words it flushes quicker, for flushing 
is growing. 

The indigenous does not run so much to wood»as the China. 
Indigenous seedlings requirfe to be watered oftener than 
China, for the latter do not suffer as quickly from drought. 
The indigenous tree has a leaf of nine inches long and more : 
the leaf of the China bush never exceeds four inches. The 
indigenous leaf is a bright pale green, the China leaf a dull 
dark green colour. The indigenous “ flushes,” that is produces 
new tender leaf much more copiously than China, and this in 
two ways, first the leaves are larger, and thus, if only even in 
number, exceed in bulk what the China has given, and second¬ 
ly, it flushes oftener. The infusion of tea made from the indi¬ 
genous species, is far more " rasping” and “ pung^it” than 
what the China plant can give, and the tea commands a much 
higher price. It is difficult to prune the China plants too 
young, the indigenous on the contrary requires tender treat¬ 
ment in this respect. The young leaves from which alone tea 
is made are of a much finer and softer texture in the indige¬ 
nous than in the China, the former may be compared to satin, 
the latter to leather. The young leaves of the indigenous 
moreover do not harden so quickly as those of the China, thus 
if there is any unavoidable delay in pickmg a flush, the loss is 
less with the former. In the fact, that unpruned or unpicked 
plants (for picking is a miniature pruning) givf fewer and leSs 
succulent youngleaves which hafden quicker than pruned ones, 
the twq varieties would seem to be alike. The China variety is' 
much more prolific of seed than the indigenous, the former also 
gives it when younger, and as seed checks leaf, the China is 
inferior in this as is other respects. The China is by far the 
hardier plant. It is much easier to rear and it will grow 
in widely differing climates wlu«h the indigenous will hot. 
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A patch of indigenous witli a mature flush on it is a prettyf 
sight. The plants all appear as if crowned with gold (they 
are truly so if other advantage® exist) and are a gi-eat contrast 
to the China variety if it can also he seen near» . 

I have now, I think, pointed out the leading characteristics 
. o| the two original varieties of the tea plant, and it stands to 
reason no one would grow the Chiba who could get indigenous. 
5nt the truth is a pure specimen of either is rare. The plants 
hetween indigenous and China are called “ hybrids.” They 
were in the first instance produced hy the inoculation, when 
close together, of the pollen of one kind into the flower of the 
other, and the result was a true hybrid, partaking equally of 
the indigenous and China characteristics ; but the process was; 
repeated again and again, between the said hybrid and an 
indigenous, or China, and again later between hybrids of 
different degrees, so that now there are very many varieties of 
the tea plaht, 100 or even more, and no garden is wholly indi¬ 
genous or w'holly China. So close do the varieties run, no 
one cah draw the lino and say where the China becomes a hy¬ 
brid, the hybrid an indigenous. Though as a rule the jeung 
leaves are light green, or dark green, as the plant approaches 
\he indigenous or China in its character, there are a certain 
class of hushes (all hybrid) whose young leaves have strong 
shades of crimson and purple. Some even are quite red, others 
quite puqile. These colours do not last as the leaf hardens, 
and the matured leaves of these plants do not differ from 
others. Plants with these coloured leaves are prolific. 

; •The nearer each plant approaches the iudigenons the 
, higher its class and excellence,, e/yo one plantation is com. 
posed of a much better class of plants than another. Had 
China seed never been introduced into India, a very difrer- 
ent state of things would have existed now. The cultivation 
would not have been so large but far move valuable.. The 
propagation apd.rearing of th,e indigenous as observed is diffi¬ 
culty tho Chinn, is muck bajrdier while young. • So difliculi is 
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it to rear successively the pure iudigenous, perhaps the best 
plan, were it all to come over again, would be to propagate a. 
high class hybrid and distribute it, never allowing any China 
seed or plants to leave, the nursery, which should have been a 
Government one. But we must take things as they are. The 
Government nurseries in the Himalayas and the Hehra Dhoon, * 
{there have never been any dsewhere and worse sites could 
not have been chosen) were planted entirely with China seed, 
the seedlings distributed all over the country, and thus the 
mischief was done. The Indian tea is vastly superior to 
China, and commands a much higher price at home, but it is 
still very inferior to what it would have been, had not China 
seed been so recklessly imported and distributed over the- 
country. 

The home of the indigenous tea tree is in the deep luxurious 
jungles of Assam .and Cachar.* Tliei’e it grows into a good 
sized tree. I have seen it 20 feet high. These are ^bf no use,* 
except for seed, until they are cut down. When this is done 
they throw out many new shoots, covered with young tender 
leaves, fit for tea. They are of course far too big to trans¬ 
plant, but on some sites where they were numerous, that spot 
was chosen for the plantation, and some of these are the best* 
gardens in Assam and Cachar. 

The indigenous plant and high class hybrid requires a hot, 
moist climate, and will not therefore flourish in any parts of 
India outside Eastern Bengal. I have tried it in the Hima¬ 
layas, there the cold kills it. In Dehra Dhoon and Kangra 
the climate is far too dry ; besides the hot winds in the formes’, 
and the cold itf the latter, arc prejudicial. The Terai under Dar- , 
jeeling would, I think, suit it, but I have never been there and. 
cannot speak from expei-ience. The Neilgherries (for the 
reasons given in another Chapter) will not, I believe, answer 

t . -- 

t 

• It is a singular fact that none exist in Northern Cachar that is on tint 
Northern side of thesriver. 
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for tea at aU. lu Assam, Cocbar, and Chittagong, the indi' 
genoQs and the highest class hybrids will thrive, for tlie 
climate of all three suit it, but perhaps l^orthcra Assam 
possesses the best climate of all, for thalj description of plant. 

The Himalayan gardens consist entirely of China plants 
, mixed occasionally with a low class of hybrid. They were 
all formed from the Government Nurseries where nothing but 
China was reared. Occasional importations of Assam and 
Cachar seed will account for the simnkling of low class hy¬ 
brids which may be found. The same may be sjiid of Dehra 
*Phoon and Kangra. In some gardens on the Terai below 
Daijeeling, I believe a high class of plant exists. In Assam, 
Cachar, and Chittagong, the plantations vary much, but all 
have some indigenous and high class hybrids, while many gar¬ 
dens are composed of nothing else. 

, It is evident then that the value of a garden depends much 
on the clash of its plants, and that a wise man will only 
propagate the best. Only the seed from good varieties should 
be selected, and gradually all inferior bushes siiould be rooted 
out and a good kind substituted. "When this shall have been 
systematically done for a few years, on a good garden, which 
iias other advantages, the yield per acre will far exceed any 
thing yet realised or even thought of. 

Government action in the matter of tea has been prejudicial 
in many ways, but in none more so than when they were 
doing their best to foster the cultivation by distributing China 
seed and seedlings gratis. No one can blame here (would tlie 
Gpvernment were equally free from blame in all tea matters) 

^ but the mischief is none the less. It will take* years to undo 
.the harm then done. 

The seed of indigenous, hybrid, and China are like in appear¬ 
ance a?id cannot be distinguished. Thus, when seed formerly 
Vim got foom a distance, the purchaser was at the mercy of 
the v^dor. , * 

High cultivation improves the class of a tea*plant. Thus ft. 
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purely China bush, if highly cultivated and well manured, will 
in two or three years assume a hybrid character. High culti¬ 
vation will therefore improve the class of all the plants in a 
garden ; but the cheapest and best plan with low class China 
plants, is to root them out and replace them with others, as 
will be explained hereafter. Low class seedlings should also * 
be rooted out of nurseries. 

I cannot conclude this Chapter better than by giving an' 
extract from the “ Goverijment Records” alluded to, and I add 
a few remarks at foot, as otherwise the reader might be puz-^ 
zled with some opinions expressed, so much at variance with 
the generally received opinions on tea to-day. 

Kinds of Tea Plants cultivated. —“ When Government resolved 
on tiying the experiment of cultivating Tea in India, they 
deputed Doctor Gordon to Cliina to acquire information respect¬ 
ing the cultivation and manufacture of Teas, and to procure 
Tea seeds. Aided by Doctor Outzlaff he procured a quantity 
of seeds from the mountains in the Amoy Distri;;ts. These 
seeds were sent to the Calcutta Hotanical Gai’den, where they 
were sown in boxes. On germinating they were sent np the 
country in boats, some to As.sam and some to Gurhmnktesur, 
and from thence to Kumaon and Gnrhwal. From these plante 
date the commencement of the Tea Plantations in the Hima¬ 
layas.* Tea was first made in Kumaon in 1841, and the 
samples sent to England, and wer'c jfrononneed to be of good* 
quality fitted for the homo markets and similar to the Oolong 
Souchong varieties. Thus Messrs. Thompson, of Mincing lane, 
report on a sample sent by us to Doctor Royle in 1842.-— “ The 
sample of Tea received belongs to the Oolong Souchong kind, 
fine flavoured and strong. This is equal to the superior black 
Tea generally sent as presents, and better for the most part 
than the China Tea imported for mercmitile purposes. ”t By 
many it was supposed tliat there were difierent species of the 
Tea plaut, and that the species cultivated in the South Distri(!t8 

of Cliina was Afferent from that met with in the North. To , 

• 

- ' ■ " - ■ ■■ - . - — ... ■ , , , 

* Autl also the introduction of a bod class of plants. 

t A single small sample of tea very carefully made, and with an amount of 
labour which conld never be bestow'ed on the mass, is little or no criterion.' 
Tea is better made in Itumaon in 1870 than it was in 1842, but Knmaon tea 
does not vie in price with Eastern BAigal produce. All the Himalayan tea 
is weak, though of a delicate flavour j idl' tea grown at high elevations mmm 4 
be so. 
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solve this mystery, and at the same time procnre the best 
ties of the Tea plant, Mr. Fortune was deputed to China. 
By him largo numbers of Tea plants were sent from dififerent 
Districts of China celebrated for their Teas, and aVo now thriv¬ 
ing luxuriantly in all the Plantations tlu'oughont the Kolustan 
of the North-West Provinces and Punjab. Both green and 
black Tea plants were sent, the former from Whey Chowj 
i Mooyeen, Chusan, Silver Island, and Toiti Tang, near Ningpo, 
and the latter from Woo-o San, Tein San and Tsin Gan, in the 
Woo-e District. But so similiir are the green and black Tea 
plants to each other, and the plants from the Amoy Districts, 
that the most practised eye, when they 
Several varieties. mixed together, cannot separate them, 

showing that they are nothing more than mere varieties of one 
"“and the same plant, the cliauges in the form of the loaf being 
brought about by cultivutiou. JMoreover, tbrougbont the plant¬ 
ation fifty varieties might easily be pointed oat; but they run 
Ko into each other as to render it impossible to as.sign them any 
trivial cliaiactcr; and tliu produce of the seed of difi’eront 
varieties do not produce the same variety oiilj', but several 
varieties, proving that the changes are entirely owing to culti¬ 
vation, nor do the plants cultivated at G,0<jO feet in the Hima¬ 
layas difiei^ in the least in their varieties from those cultivated 
at 2,500 feet of altitude in the Dev'rali Dlioon. 

“ That the Assam plant is a niarkc'd species is time, it being 
Assam snecies distinguished by its large membraneous 

™ ‘ * and lanceolate leaf, small flower, and uji- 

rigbt growth. 

“ It is a veiy inferior plant for making Tea, and its leaves 
jare therefore not used.** Though the plants received from the 
different Districts of China do not difter from those fii-st sent 
to the Plantations, it is highly important to know that the Tea 
plants from well-known green and black Tea Districts of China 
now exist in the Plantations, as it is stated that local causes 
exert a great influence in the quality of the Teas, as much as 
the manufiicture does. The expense, therefore, incurred in 
stocking the Government Plantations with the finest kinds and 
varieties of Tea plants procurable in China, thongh gimt, will 
b# amply repaid. From them superior kind of Teas are produced. 
This, however, *I doubt, as the Teas pix-pare4 from the first 

* imp6rte4 plants have reached a* perfection not surpassed by any 

• Ounese prodace.”t 

■ • A fittie enquiry would have shown this was not true, even when it was 
written. All tes planters, brokers, and all interested in tea know now (many 
knew it then) tliat the “ Assam species,” eiz., the inifigenous, makes the most 
valusldeteaprodaoed. * 

f There murii be some misprint here for the last sentence iu connexion 
. with the preceding one is unintelligible. 




^ The above extract is a sample of the said " Records/^ They* 
abound in errors^ and highly coloured statements, which in¬ 
duced many to embark in Tea on unfavourable sites, and " the 
red book” (it is bound in red cover) is not exactly blessed by 
the majority of the Himalayan planters. 

CHAJPTER X. 

Tea Seed.' 

Though there is a great difference in tea plants (see last 
chapter) the seed of all is the same, and it is therefore im¬ 
possible to say from what class of plants it has been gathered. 

When tea seed was very valuable (it has sold in the tea- 
fever days as high as Rs. 200 per maund) it was the object 
of planters to' grow as much as possible, but now that its value 
is nominal, and as seed on the tea bush checks leaf, planters 
should prevent as far as they can their trees from bearing it. 

High class plants do not give much seed, a *p^antation 
therefore with much on it, should be avoided in purchasing 
seed. 

The tea flower (the germ of next year's seed) appears in the 
autumn and the seed is ripe at the end of the following Octo¬ 
ber or early November. 

It takes thus one year to form. 

Seed is ripe when the capsule becomes brown, and when 
breaking the latter, the inner brown covering of the seed 
adheres to the seed and not to tlic capsule.. 

One capsule contains 1, 2, 8, and sometimes even 4 seeds. 

Though the mass ripens end of October, some ripen earlier^ 
the capsule splits and the seed f^lls on the ground. If, there¬ 
fore, all^tbe seed from a garden is required, it is well to send 
round boys all October to pick up such seeds. 

When the seed is picked end of October or early Novem¬ 
ber, the mass are still in capsules. It should be laid in the 
sun for one hour daily for two or three days until m<»t of the 
capsules have split. It is then shdijed^ and the clean aeeii 



Cultivation and manufacture of' Tea in India, 

laid on the floor of any building: where it will remdia diy. 
Sunning it shelling it is objectionable. 

The sooner it is sown after it is shelled the better. 

If for any reason it is necessary to ke^p it say a fortnight 
or three weeks before sowing, it is best kept towards germinat* 
ing, in layers -covered with dry mould. But if to be kept 
longer, leave it on the dry fldor Us above, taking care it is 
thinly spread (not more than one seed thick if you have space) 
and collected together, and re-spread every day to turn it. 

For transport to a distance it should be placed in coarse 
gunny bags only one-third filled. If these are shaken and 
turned daily during transit, a journey of a month will not 
very materially injure the seed. 

For any very long journey it is best placed in layers in 
boxes with thoroughly dry and fine charcoal between the 
layers, and sheets of paper here and there to prevent the char¬ 
coal running to the bottom. 

It is scarcely necessary to consider how tea seed can bo 
utilized when not suitable, for as stated, seed prevents leaf, 
and therefore it will not be grown if there is no market for it. 
It will, however, make oil, but the price it would fetch for this 
purpose would not compensate for the diminished yield of 
leaf it had caused. It is also valuable as mantire mixed 
with cattle-dung, but it would not pay to grow it for this 
pilose either. 

My advice therefore is to allow no more seed on the garden 
than yon require for your own use, (even the fullest gardens 
ieqnire some yearly) or then you can sell at a reasonable 
price. I call the latter Bs. 20 per maund. It will not pay 
to gfrow it for less. 

If the object is to produce a considerable quantity of seed, 
set apart a piece of the plantation for it, and do not prone it 
at alb A large number will then be produced on that piece ; 
yon luay also pick what leaf it ^yes the following season, 

yOd geli '^®*y little* 
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If the object is to grow as little seed as possible, after the 
pruning in the qold-weather which destroys the greater part, 
send round boys to pick off such of the germs as remain. 

If this is done, ever so carefully, some will escape, enough 
say to give one maund seed from 10 acres of garden, and this 
as a rule is enough for nurseries to fill up vacancies. 

The following figures regarding seed will be found useful— 
Seven maunds seed, with capsules, give 4 mds. clean seed. 
One maund clean seed, .(fresh) = 26,000 seeds. 

. „ „ (ten days old) = 32,000 „ 

„ „ (one month old) = 35,030 „ 

Say therefore, in round numbers, that one maund tea 
seed = 30,000 seeds. 

With good tea seed, sown shortly after it is picked, 20,000 
will germinate. 

If you get 10,000 to germinate with seed that has come 
along distance, you are lucky. 

After a two months' journey more than 5,000 at the best 
cannot be looked for. 


CHAPTER XI. 


Comparison between sowing in Nurieries and in Situ. 

In the one case, the seed is placed in Nurseries at the close 
of the year, and the young plants transplanted into the garden 
at beginning of the following rains. 

In the other, the seed is (at the same time, viz., close, of the 
year) sown at once in the plantation, where the, plants are 
intended to grow. • 

Each of theep plans has its advocates, who don’t believe in 
the other plan at all! The question is which is the better ? 

Their respective advantages may be shortly summed as 
follows 

Nurseries. 

Jdvasttagesj^T^ae seed may be. mode to germinate eirly bjf 
watering. Aftct it germinates; the plants can be watered 
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from time to time, ai; they require it. Artificial shade' (a 
great help to the germination of tea seed) can be given. The 
soil can be frequently opened and the plants in' every way 
better tended in nurseries. 

DUadvantagee .—^The plants lose at least three months 
' growth when* transplanted, and may die. The transplantmg 
necessitates labour, at a time of the year it is much wanted 
for other work. The expense is greater than the other plan, 
for there are the nurseries to make,, and the labour of trans- 
^p^ting. 

In Siiu. 

Advantages .—The plants gain some three months in growth 
by not being moved. It saves labour at the busy time, vie., 
early in the rains. It saves all the labour of transplanting, 
that is it saves labour absolutely, and gives laboiu* when, as 
stated, it ?s much required. 

Disadvantages .—If the early rains (that is rain in Decem¬ 
ber, January, and February) fail, but few seeds germinate. In 
the case of a new garden the soil must be kept clean six or 
seven months before it would be necessary by the nursery 
* plan. No artificial shade can be given. 

It will thus be seen, tliat the advocates of both plans have 
much to urge in their respective favours. Which is better ? 

The advocates of each plan are guided by the climate th^ 
have planted tea in, and the truth is simply that the better, 
plan for one place is not adapted to another. Planting in situ 
where it will succeed is the cheaper, and better, and it will 
. do 80 wherever there are certainly cold-wealfcer and spring 
. rains. Thus (see rain table) it will succeed in Upper Assam, 
Cachar, and perhaps the Terai below Daijeeling. It will 'fiul 
in Chitta^n^, Lower Assam, and Ha 2 »treebaugh. In Chitta¬ 
gong, for'i® stance, a garden'could never be made by planting 
in ffltu or a& it is generally called at stake. In no Himatayah 
garden, either, would.it, Lbelieve, succeed. ♦ . 
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In this, and other matters, adopt your operations to the 
existing climate. 

Where seed is planted at stake, it is well not to rely 
entirely on it. Make nursery also, many plants may be killed 
by crickets, and the vacancies can then be filled up. Again 
the early rain matf fail, and thus a whole year’s labour would • 
be thrown away. 

I will now describe the above two'methods of sowing seed. 

CHAPTER XII. 

Sowing seed in Situ, id est at stake. 

It is named “ at stake," because stakes are put along in 
lines to show where the tea trees are to be, and the seed is 
sown at those spots. 

The modus operandi is very simple. A month before the 
sowing time, at each stake, dig a hole at least 9 inches dia¬ 
meter and 12 inches deep, put the soil taken out oi> the sides, 
taking care, however, if it be on a slope, to put none above the 
hole. Do not put the soil near enough to the pit, to make it 
likely it will be washed back. Such soil as should be 
washed in, ought to be the new rich surface soil. For this 
reason the upper side of the hole should be left free on • 
slopes. The pits are made a month before-hand to admit of 
this, and to allow the action of the air on the open side, to 
improve the mould. 

If lucky enough to have one or two falls of rain in the 
month, the holes will be more or less filled up with soil, 
eminently calculated to instigate rapid growth. Just befom 
sowing, fill up the pit with surrounding surface soil. Whether 
to mix a little manure with it or not, is a question. If it is , 
vir^n soil and rich in decayed vegetation, I say no. If not 
virgin soil and rather poor, yes; but it must be strictly in 
moderation, not more say than a man can hold in both hands, 
to each hole. In filling up tfie^ hole, press the soil down 
lightly two or three times, or it wiU all sink later and your ' 



106 Cullimtion and manufaeian «f Ten in India, 
eeede be far too deep. 

When the above is all done there is a perCwt spot for the 
reception of the seed. Tlie tap-root can readilj^ descend in 
searoh of moisture, and the lateral rootlets can spread like¬ 
wise. They, the latter, will not reach the outer walls of the 
pit for a twelvemonth ; and will then be strong enough to 
force their way through. 

Now sow the seed, put in s.ay three in a triangle, three or 
four inches apart. Push them intp the soft soil one inch, 
and put up the stake in the centre to mark the spot. 

Keep the place clean till following rains, but allow only 
hand-weeding near the young seedlings, and occasionally 
open the soil with some light-hand instrument as " a koor- 
pee” to the depth of half an inch. 

If all three seeds germinate and the seedlings escape 
crickets and all live, at commencement of the rains leave the 
best and ttansplant the two others to any vacant spot. You 
will succeed with some, not with others; but do not be anxious 
to take up the two with earth round the roots, and thus en¬ 
danger the plant left. That the seedling left, be not injured, 
is the great point, the other two must take their chance. 

Some people believe in two or even three seedlings together, 
and would thus advise them to be all, or perhaps two left. I 
do not approve the plan. Plant as close, as you will, in the 
lines, but give each plant its own home. 

• CEAPTKR Xin. 

Nurseries. 

Choose a level site with, if possible, the command of water 
at a higher level, any how with water handy. Either irrij^ting, 
or hand-watering, for seed beds is a necessity, if vigorous and 
well-developed plants are to be looked for. 

* The soil should be of the light friable kind recommended for 
^ tea plant, (see “ soil’') apd of the same nature as the soil* 
of the garden, the ultimate home of the plants. This lattw is 
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all important; for seedlings will never thrive (probai>ly not 
live) transplanted into a new kind of mould. 

If possible/ the soil oi the seed beds should be poorer than 
the soil of the garden,, on no account richer. Taking care . it 
is of the same nature as the garden soil, choose the poorest 
you can find. The principle is well known in England, and it 
applies equally in India. From poo? to rich soil plants 
thrive, but never the other way. 

For the above reason never manure seed beds. 

Artificial shade for seed beds is a necessity, at least veiy 
many more seeds will germinate when it is given. * 

Natural shade over seed beds is ver^ bad, {ovf ntly, “ the 
drippings,” are highly injurious, and secondly, shade us only 
required till the plants are two or three inches high, after that 
any shade is bad, for plants, brought up to time of transplant¬ 
ing in shade, are never haidy. 

Seed beds, where water is handy, should not be dug deep. 
If so dug, and the soil is consequently loose a long way down, 
the tap-root mil descend quickly and will be too long when 
tinnsplanted. As water can be given, when it is necessary, 
there IS no need for the tap-root to go down low in search of 
moisture.* A long tap-root is generally broken in “ lifting” • 
the seedling from the bed. 

Seed beds raised, as is the usual custom, above the paths 
that ran between them, are objectionable. They part with 
moisture too freely. They should, on the contrary, be below 
the level of the paths, and there is another advantage in this, 
for the said paths can then be used, partly as supports for the 
artificial shade, tend thus do away with, the expense of long 
wooden stakes. 

^8 the seed beds are only required until the beginning of 

* In planting “ at stake” fsce that Ckaptcr) the conditions are 'different. 
There the plant is in its permanent hon^c, and the more qnieki; and deeper 
tbetap-root d^cends the better, as the plapt will then draw moiatore ftom fanr- 
dowi^ whentbe nppsr soil U dry. 
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t!ie following raina, there i$ no possibility of their suffering 
from excessive moisture. Were they required to remain later^ 
of course, this plan of making the beds lower thau the paths 
would never do. 

Seed is best sown in drills, six inches apart, and each seed 
two, or if spase can be got even three inches from its neigh¬ 
bour. This facilitates each seedling being taken up later, 
with more or less of a ball'of earth round the roots. An all 
important point (sec transplanting.) 

The length of the beds does not signify, but the breadth 
most not be more than live feet; sc that a man on the path 
on either side can reach to the middle while hand-weeding, 
or opening the soil. 

After what has been said no lengthy directions for making 
the beds are necessary. 

Cut down, bum, or carry off all jungle, and then takeout 
all roots, wdiether grass or other. Now make the surface level. 
After this, mark off the beds and paths, the latter one foot 
broad only, with string and pegs. Then raise the paths six 
inches above the spots marked off for the beds. This latter 
must not be done by earth from the beds, but by earth from. 
' outside the intended nursery. Next dig, and pulverise the 
soil of the beds to a depth of six or seven inches, no more, and 
level the surface. 

All is now ready for the seed. A string, five feet long, 
inA a small peg at either cud, is given to two men who stand 
on the path at either side of the bed. Each man has a six 
inch measure. The string is laid across the bed, beginniug 

one end, and pegged down at either side. A drill is then 
.made along the string, about one inch deep, and this done, 
the string is, by means of the six inch measure on either side, 
removed and pegged down again in the place for the next 
drill., Seeds are then sown or placed along the first drill 
nmde, two to three inches ap^rt, and the earth filled in. This 
if repeated again and again, till the whole bed<is sown. 



If tbe character of the seed is doubtful, it must belaid in; 
thicker, biit with gUod-seed Wo^and-a-iudf to three inohea <is 
the best distance. 

• The sowing finished, the artificial shade has to be givaa. 
Along the paths, at five feet apart, put in forked stakes two feet- 
long, viz., six inches into the path and eighteen inches above:* 
it. Connect these with one another by poles, laid in the forks j 
now lay other but thinner poles altached to these at eithec- 
end, across and above the bed ; and again across these latter,: 
that is along the le^igth of the beds, split bamboos, and then 
bind the whole frame-work here and there. The said frame¬ 
work made will then be two feet above the beds, viz., eighteen 
inches of stake support, and the six inch raised paths. The 
eighteen inches of opening all round, under the frame, Ibat is 
between the frame and the bed, allows the necessary air to 
circulate j while the expense, danger from high winds, and 
the objectionable entrance of the sun at the sides,^1 of which 
high artificial shade is subject to, is avoided by this low framn*. 
work. 

■ Mats are ihe best to cover the frame-work. In case o£ 
accidental or incendiary fire, they are not so objectionable ad. 
grass, for they burn less and slower, but mats are expensive./ 
Any coarse grass (free from seed) will answer, and it should 
be laid on, as thin, as will suffice to give shade. ' ^ 

The beds may be watered, if there is no rain, a fortnight 
affter the seed is sown, and from time to time, during the drjf 
Season, whenever the soil, at a depth of three or four inches, 
i^owB no moisture. . •; 

The soil shoiM. also be kept free of weeds, and after, thw • 
plaints are three or four inches high, the spaces between the • 
drill should be slightly stirred every now and then. 

After the seed has germinated, and the seedlings have, say* 
four leaves on thenf, the artificial shade should be taken awajr. 
But it must be done gradually, taking off portions of the grass 

first, so that thd young seedlings may by degrees be intoed' 

• ^1 ^ 
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to the hot sun. 

Though cultivation, as described, by watering and opening 
the soil at times is well, these should not be dond much, or 
the seedlings will be too large when the .time comes to trans¬ 
plant them. Large seedlings do not, as a rule, thrive as well 
'as moderate sized ones, after being transplanted. 

Among the many very absurd mistakes made in the culti¬ 
vation of the tea plant, none exceeds the ridiculous way tea 
seed used to be sown in the Govempaent Plantations in the 
North-Western Himalayas. Tlie seed was sown in drills, as I 
have advised, but in six linear inches of the drills where it is 
right to put two or at most three seeds, perhaps thirty were 
placed ! I do not exaggerate ; the drill six inches deep, was 
filled with them. Many and many lacs of seeds, in those days 
worth many thousand rupees, were thus sacrificed. Private 
planters in the Himalayas, taught by the Government method, 
once did thf same. I believe the absurd practice is exploded 
now. 

Seed cannot be sotvn too soon after being picked. It is 
ripe early in November, so the beds should be all ready by 
November, and if the seed has not far to come, it can thus be 
’sown early that month. 

To each maund there are in round numbers 30,000 seeds 
(see Chap. X.) The numl)er of plants it will take to fill aa 
acre, depends of course, on the distances they are set apart 
(see Chapter XV.) hpt having decided this point, also the mrea 
Jtp be planted, and consequently the number of maunds of seeds 
to be sown, (see Chapter X.) the following table will be found 
useful in calculating the size of nursery requiil^ 
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Table showing the size of Nuraery required for 1 ihaund and 
10 mannds seed, the drills being six inches apart, and each 
seed three idches or two inches from its neighbour. 


Distance each 
aeed U set 
apart in the 
drill. 

Area, in 
e<]. inches, 
each seed 
will occu¬ 
py- 

Area, in sq. 
ft of beds, 
wit h 0 u t 
paths, re¬ 
quired for 
each md. 

Area, including 
paths, required 
for each md. 

Size of Nursery, 
including tite.. 
paths, to take 
in for 10 mds. 

3 inches ... 

18 

, 3.763 

4,613 aq. feet 
or 

501 sq. yards. 

100 yards • 
by 

60 yards. • 

2 inches ... 

12 

2,500 

2,995 sq. feet 
or 

332 sq. yards. 

100 yards 
by 

33 yards. 


If nuraeries for more than ten maundsis required, then allow 
100 yards to be the breadth, and for each extra ten maunds, 
add respectively 50 or 33 yards to the lengtV Thus 50 
maunds will rerjuire nurseries 100 yards by 350 yards, or 
100 yards by 165 yards, according as it is decided to plant the 
seed three inches, or two inches, apart in the lines. 

CHAPTER XIV. 

Manure. 

An idea existed formerly got, I believe, from stray Chinamen 
who I don’t think knew much about tea in any way, that 
manure, though it increased the yield, gpoilt the flavour of 
tea. The idea is opposed to all agricultural knowledge, for 
high cultivation, which in no case can be carried out to per¬ 
fection withonie manure, much improves the strength and • 
flavoui; of all edibles, the product of mother earth, • 

My first experience of manure, to the tea plant, was ob¬ 
tained in the Chittagong District, from a small garden close 
to the station, which has been for some years highly man¬ 
ured. I was struck with the frequency and abundance of 

the flushes, and? the strength •and. flavour of the tea. My 

* • • • 
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high opinion of the tea was later borne out'by the C^eutta 
brokers, who think very well of it and sell it at a high 
price. ' ' 

After-experience showed me that manuring nearly doubles “ 
the yield of plants, and that so far from injuring the flavour 
• of tea, it improves it, while it adds greatly to the strength. 

I shall therefore beg the question that manure is an ad- 
.vantage. If any planter doubts, let him tiy it, and his 
doubts wili soon be solved. 

Any manure is better than none, but I believe the best 
manure for the tea plant (always excepting night-soil and 
the excrements of birds which cannot be procured) is cattle 
manure. It is not heating like horse-dung and may be applied 
in large quantities without any risk. The fresher it is applied, 
in my opinion, the better, for it has then far more power. If 
mixed with any vegetable refuse, the bulk being increased, it 
will go fart'^er, but I do not think it is intrinsically any the 
better for it. 

Of chemical manures I know nothing, but I do not doubt 
some of them would be suitable, and that it would pay well 
to manufacture such in Calcutta, and send them to Assam 
and Cachar, where manure is not obtainable. 

All garden refuse should be regarded as manure, and buried 
between the plants. I allude to the prunings of the bushes 
and the weeds, at all times, from the land. To carry these 
bflP the ground, as I hav'e some times seen done, is simply 
•taking ofiT so much strength from the soil. The greener, too, 
^ this is buried, the better. 

. When it is considered how much is takeif* from the tea 
•plant, it is evident the soil will be exhausted, sooner or la^r, 
if no means are adopted to repair the waste. Where manure 
cminot be got, the waste most be made up, as far as poarible, 
by returning all other growth to the shil. But manurb 
iioaW 1» got if possible, for'it will double the yield of A 
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The best way to apply it, if enongh maniire is proettrable, 
'is round each plant; not close to the stem (the rootlets hy 
which the plant feeds are not there) but about a foot from it. 
Dig a round trench witih a koAaleo, about 9 inches wide, and 
6 inches deep, at the above distance from the stem, lay in the 
" manure, and replace the soil at top. If the plants are young • 
the trench should be narrower, shallower, and 6 inches, instead 
of a foot, from the stems. 

If enough manure is nqt procurable for this (the best plan) 
the most must be done with what can be got, as follows: If 
tlie plants ai-e full grown, and there is say 4 feet between 
the lines, dig a trench down the centre and lay in the 
manure. The plants will then be manured on two sides. If 
.the plants are young, lay the manure near them on two sid^, 
if possible, but failing that, even on one side. The principle 
is to lay the manure at the distance the feeding rootlets are, 
and the older the plant, the greater distance th^ are from 
its stem. 

As to the quantity. Say for plants' four years old and up¬ 
wards (if younger less will be an equivalent) one maund to 
20 trees is a moderate dose, one maund to 15 trees a good 
dose, and one maund to 10 trees highly liberal manuring, and* 
as much as the plants can take up. 

Say in round numbers each acre contains 2,500 plants 
"(4 by 4 a usual distance gives 2,722 plants as shown in next- 
chapter) and say the manure is procuraljle at three annas a 
maund.* 

The following table shows the expense of .each degree Of 
manuring, viz.,dL0, 16 and 20 trees per maund. 

It is pot too much to calculate that this will add respect- < 
ively 14 , 2, and 2| maunds of tea per acre to the yield, and 
i have carried this out in the table, and shown the results; ’ 

1 quite believe, the results '^shown, will be obtained b^ 

* It U brought and placed between the Dines, in one garden in the Chitta* 
^ong District, for aunas a manUd { 
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manuring, aiid I base my opinion on practice not theory. 

My only experience is with cattle manure. I know not 
what quantities of chemical manure would suffice, nor what 
the results would be. 

Ttd)le showing the possible cost and result of manuring with 
eattle-ina^iure. 


Rate of manuring. 

IS • 

9 tjo 

Sn . 

«k 

j, ^ 
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o *** 
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•S'« s 
a a. a 

„ 5 i 

1 S ° 

S3 (A 

3^0 

S 

« CSk. 

a ^ 

Probable extra yield of 
tea per acre. 
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Deducting the probable 
cost of putting in 
the mannre, the fol¬ 
lowing proftt is 
shown per acre. 


Md.. 

Rs. 

Mds. 

Its. 

Rs. 

Rs. 

One md. to JO 







pUnta 

250 

47 

2i 

125 

78 

70 

One md. to 15 

• 

• 



! 


plants 

166 

31 

2 

100 

69 

62 

One md. to 20 


• 





plants 

125 

23 


76 

52 

46 


N. B .—I have deducted Rs. 8 for the first, Rs. 7 for the 
second, and Rs. 6 for the third, as the probable cost of put> 
ting in the manure as it may have to be carried from the 
■ fiictory to the garden. If purchased, after being placed between 
the lines, (and if manure is bought of adjacent villagers, they 
will so place it) the cost would be less. 

The above table, of course, only applies to localities where 
cattle manure can be purchased at 3 annas per maund, in* 
eluding carriage to the factory. 

The value of the extra yi^ld of tea is ^timated at only 
Rs. 50 per maund, in the above table, because tiie leaf which 
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will give one maund of tea is worth no more, as follows t 

Es. A. P. 

Probable pridfe otoinable for one maund or 
80 lbs. Tea in Calcjitta, at 14 annas a lb. 
all round, (a fau’calculation, one year wilh 


the other, if it is well manufactured) 

• 70 

0 

0 

Deduct cost, manufacture, pa6king, transport. 




and brokei'’s charges as set out in the 




chapter on “ cost manufacture” 

16 

9 

0 

Value of leaf which wiU make 1 maund tea 

53 

7 

0 

But I prefer estimating it at Rs. 50 only. 

to be 

on 

the 


safe side. 

CHAPTER XV. 

Distances apart to plant Tea bushes. 

I 

When the idea existed, which it did once, tlTat ploughs 
could be used to cultivate a garden between the lines, these 
latter, with this object, were placed unnecessarily wide apart. 

All distances may be seen in different gardens, viz., 6x6, 
6 X 3, 6 X 4, 5 X 4, 5 X 5, 4 X 3, &c., &c. ’ 

The plough-idea has no where been found to answer, and 
is exploded. Still, even for hand labour to cultivate, and 
for facilities in picking leaf, it is necessary there should be 
room enough one way to pass along. Cultivation here means 
digging, and space enough for this must be left between the 
lines. Giving, so much, what is then the principle that 
should guide usrli Clearly, with a view to the largest yield 
obtainable, to place as many plants on the land as it will bear. 

^our feet is I think the best distance between the lines. 
It gives space enough for air, to cultivate, and to pass along, 
even when the trees are full grown. It is, however, too little 
p poor soil, and 4^, or even 5 {eft, may there be given. 
Where manoie is obtainable and soil can be kept up to 
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a rich 0 t»te appllcatious, a garden can scajwly 1» 

planted.tQO ^lose.. 

1 see QO objection to trees toncbing each other in the lines, 
iWid adrise therefore 3 or 34 feet there, the former where the 
. soil can be periodically manured. 

On considerable, slopes, to prevent the wash of soil, the 
plants should be placed as close as possible say 34 between, 
and % feet in the lines. 

A closely planted garden will grow less weeds than a widely 
planted one, and will consequently be cheaper to work. 

’ As the expenditure on a garden is in dii-eot proportion to 
the area, and the yield in direct proportion to the number of 
plants, (always supposing there is power enough in the soil to 
support them) it follows that a closely planted garden mitit, 
be very much more profitable than the reverse. 

The following is a useful table: 
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^Table thawing the Plants to an Acre, and the dcTts one lahh of 
seedlings will cover, at the distances named. 


Distances in feet. 

Square feet to 
each piant. 

Plants in on^ 
acre. 

The arsA in oi:res on 
lakh of seedlings 
trill covOT. 

• 

6 by 6 

36 

1,210 

82* 

6 „ 6 

30 • 

1,452 

69 

6i.. 4 

26 

1,675 

59} 

6 6 

25 

1,742 

67* 

6 .. 4 

24 

1,815 

65 

6 „ 3i 

. 

2,074 

48 

6 „ 4 

20 

2,178 

45* 

6 „ 3 

IS 

2,420 

41* 

4 „ 4 

16 

2,722 

36* 

6 „ 3 

15 

i 

34* ‘ 

4 .. .3 

12 

8,630 

27* 

3i„ 3i 

12* 

8,555 

28 

3i.. 3 

lOi 

4,148 

24 

6 „ 3i 

19* 

2,233 

44* 

6 .. 3* 

16i 

2,726 

36* 

6 Si 

17* 

2,489 ^ 

40 

Si.. 2 

7 

6,223 

16 

• 


CHAPTETR XVL 
Making a darden. 

I HAVB not very much to say on tins head, as most of the 
operations entailed are treated separatelyr ■' &tili a dim:* 
tions on primary matters are reqmred. 

Having selected a site tmd made ^ammg^ments for the-, tea ‘ 
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seed reqdir^ for the first year’s pkntilig, you shdold com* 
meace operations, early in October, either by constmcting the 
nursery, or clearing land on the proposed site of the garden, 
as you may decide which mode of planting, vie., " nurseries” 
or " sowing at stake" to adopt. 

If the latter, you should begin to cut the jungle, somewhat 
earlier, but it is no use beginning to do this before the middle 
of SepUteber in any case, for before that the jangle would 
spring up again so soon, it would be labour lost. 

Even if yonr climate is well calculated for stake planting, 
I recommend your doing only a portion that way the first 
year at all events. You could never get the whole area to bo 
cultivated, the first season, ready in time to do all in situ, that 
is at stake. 

Before you do anything, decide how much you will culti¬ 
vate the first year, and make your arrangements for seed 
accordingly. Here let me advise you, in no case, to attempt 
more than 40 acres. If you do 40 really well the first year, 
you will have done- very well. Eemember you have also 
buildings (though few) to construct, and trying to do too 
much, you may simply fail in all. 

Previous to October, you should have made yourself 
thoroughly acquainted with all your land, so that you can 
then fix with knowledge on the best sites for your buildings, 
nursery, and tea plantation. 

You will find n\ach on these matters in other chapters 
which should be read carefully. 

*, These respective sites having been fixed upon, and sup¬ 
posing you are going to plant in both wayl) from nurseries 
and in situ, construct the nurseries as advised under that jiead, 
and also cut the jungle on the intended garden site. 

There ia net much to say about cutting jungle.' Cut all 
■ the brushwood first near the ground, and the big trees lat^r, 
so that when they fall they- may lie on the underwood. In 
the poitum you intend to plant at stakes^ you will not have 
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time to cat down the big trees, and had better simply " ring” 
them. If this is properly done, that is if the ring is broad 
miough, and deep enough (less than one foot broad and five 
inches deep, for large trees is not safe) they will certainly die 
in a twelvemonth, and will not give objectionable shade, 
more than half that time. In the part to be planted " at 
stake,” you .must bum all thd cut jungle end of October, and 
it will be well, if you have labour enough, to send Apaen up 
the big trees to cut off the branches before-hand, so that they 
will more or less bum with the rest. Doing this, and piling 
up the underwood to be burnt round the base of the big 
trees, will cause earlier death, and diminish the objectionable 
shade. 

Having burnt the jungle, that is as much as will burn, and 
carried off the rest from the part to be planted at stake, dig 
out all the small roots, and that done, dig the whole some 4 
or 5 inches deep. Then stake it off with small bamboo stak®; 
18 inches long, showing where the tea trees are to be (see 
Chapter XV. as to the best distances)'and then make‘yo“r 
holes, and plant your seed at each stake, as directed in 
Chapter XII. 

See the way it is recommended to stake land as regards its 
lay in Chapter VII. 

You will probably not have the ground ready before the end 
of November, (do not attempt more than you can do up to 
that date) and take care and keep the seed, as directed in 
Chapter X. until it is sown. 

For the part to be planted from nurseries ^ the following 
June, you have iplenty of time.. No where have I, or any 
one, seen large vigorous tea plants under trees. It is therefore 
evi(fent trees are hurtful, and no more should be left in a garden, 
than are required for the labourers to sit under occasionally, 
imd to collect l^f under, before it is taken to the Tea House. 
The trees that are left should be those on the sides of roads. 
Qne to every or 3 aera; is ample, therefore cutting 
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doftm aU the low jungle^ cut down all but the said few trees 
(it is cheaper in the end than ringing them) and then cut 
ofi) and cut up all the branches^ into sizes that will burn 
readily. Cut up the large trunks^ also into lengths, for dl 
that will not bum must be carried off later. Leave all so 
lying until Febraary, then choose a day with a high wind and 
fire it from the windward side’ It may burn some days. 
Then c<d|eot all unbumt into heaps, and fire again, and 
again, until nothing more will bum. Now take out all roots, 
big and small, and when well dry, stack all these, and what 
was left before, and fire again and again. The land should 
now be tolerably clear and can be dug at once. The roads 
should be marked off before this for they are better not dug. 

Now stake the land, at the distances determined on, and a 
month before the rains, or even more, if you are so far ad-- 
vanced, make holes for the young seedlings at each stake, 
precisely like those recommended for “ planting at stake'* 
(Chapter XII.) Only, if possible, these should be a little larger 
each way, than there advised, say 10 inches diameter, and 
15 inches deep. 

Bead carefully the direction as to those pits, and follow 
‘ them out here. Much of the success of your planting de¬ 
pends on these holes. 

At the first commencement of the rains transjjlant, as 
directed, under that head. 

Any large heavy trunks, which cannot be easily carried off 
the land, may be placed longways between the lines, but the 
Ihss of dc^d tiipber you leave lying about the gardens the 
better. . ' 

CHAPTES XVn. 

Traiaplaniing, 

. Ir the pits for the plants have been all prepared, as directed- 
ia Chapters XIL and XVI., this operation is simple etiough. 

. Aibetnight or so before it eommences, tip aU the- seedlings 
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in the nnraery. Take off only the closed leaf at the head of 
each young plant (see a leaf diagram. Chapter XXIIL) so that 
the bud at the base of the next leaf be not injured. Doing 
this will make the seedlings hardier, and enable them earlier to ■ 
recover the transplanting. 

On the day you intend to take up the seedlings from any • 
bed, if you have water enough at command, flood the bed. 
This as you take up, each seedling* will cause the 8#1, being 
moist, to adhere better to jihe roots. 

The difference between young plants transplanted with a 
ball of earth round the roots, and those moved with their roots 
bare, is no less than three months gro^vth, if even it does not 
make the difference between life and death. 

Proceed thus to insure the former. At one long end of the 
bed, the lowest if it is on a slope, dig close to the first row of 
seedlings a trench, so deep, that its base shall be lower than 
the lowest end of the tap-roots. Then, with a ^ve-pronged 
steel fork, (this is better than a spade, for it does not cut 
the rootlets) put in between the first and second row*, and 
pressed down with the foot to its head, force carefully so 
much of the row down into the trench. Then with the hand 
take up each seedling, separately, helping the soil with a* 
very light pressure (so light that it shall not change the 
lateral direction of any of the rootlets) to adhere, and place 
it in a low basket, sloping. Do this again and again, till two 
baskets are full, when they will be carried, baughy fashion, to 
the garden. 

When the first row is finished, clear away^the fhose sod, 
so that a similar trench, to the^ret, shall be formed, and then 
projjeeiJ as above with the second row, and so on. 

No further directions, for lifting the seedlings out of the 
nurseries, are required. ,, 

All is ready for their reception in the garden if the direc-- 
tions in Chapter XVI. have beemfollowed out. The work now 
to bb detailed mtist be done by oarefiil men, well superintended. 
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In the soft soil of the lately illled up pit, described in Chap¬ 
ter XVI., a bole is made, either with the hand or a narrow ko- 
dalee, (the former, if the soil has not settled much', will suffice) 
large enough, and deep enough, to take .in the seedling with 
all the earth attached to it. The seedling is then put in, and 
• the soil filled ki and round it, which completes the operation. 

The manner, though, in which'this is done, is of great con¬ 
sequence.* Four things are all important. (1), that the tap¬ 
root shall not be turned up at the end, because the hole is too 
shallow. (2), that any rootlets projecting outside the attached 
earth, shall be laid in the hole, and shall preserve when the 
soil is filled, in their lateral direction. (3), that the collar of 
the plant (the spot where the stem entered the earth in the 
nursery) shall be, when the pit is filled up, about one and-a- 
balf inches higher than the surface of the surrounding earth. 
(4), that in filling in the hole, the soil is pressed down enough 
to make it likely to sink later, but not enough, to " cake'' 
the mould. 

Thd following is the consequence of failure in these four 
points: 

1. Probably death, in any case very much retarded growth. 
*I have planted some seedlings so purposely; the majority died; 
those that lived recovered very slowly, and digging them up, 
later, the tap-root was found to have gone down after all, by 
assuming the shape of the letter S, the growth downwards 
being from the head of the letter. 

2. Rootlets, turned away from their lateral direction, 
ilntafere illth .other rootlets, and though they eventually grow 
aight if the plant lives, they retard it. 

8. Fill in as you may (unless you “ cake” the soil, which 
induces worse evils) the plant sinks a little; tiras, if not 
placed a little high, it will eventually be too deep. If on the 
other hand placed too high, the rootlets and coUm: 'will be ex¬ 
posed, whidh is an evU. , 

4. Unlsse this is attended* to, the plant wiM sink tpp 
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and the coll^ be buried ; likewise an evil, which it takes the 
young seedling some time to recover. 

Only first teaching, and then practice will enable ekher 
European or Native to plant weU. This is how it should be 
done. 

Take the seedling in the left hand, holding it by the stem * 
just above the collar; then ’take the very end of the tap-root 
between the second and third fingers of the right hand, and 
thus put it down into tlje bole (you thus insure the tap-root 
being straight.) Now judge exactly the height of the collar| 
that it bo as directed. Rest the left arm then on the ground, 
to keep the plant steady, release the tap-root, and fill up the 
hole about one third, pressing the soil lightly. The plant will 
then be fixed, and you can employ both hands to fill up the 
remainder, and keep the rootlets in a lateral position. Press 
the soil lightly as you do so, and when all is filled up, press it 
down a little harder round the stem of the plant.. 

All the transplanting should be finished as early in the rains 
as possible. A seedling, planted in the first fifteen days of 
June, is worth two planted in July, and, after the first twenty 
.days of the latter mouth, it is generally a case of seedlings 
and labour lost. * 

Days with heavy rain are not good to plant in. Those with 
showers or light drizzling rain are best. When there is very 
heavy rain, the soil “ cakes” much. Fine days, if the ground 
is wet, and if more rain may soon be looked for, are good, 
better though if cloudy than sunny. 

Where much planting though has to be done, of necessity 
planting musfbe carried on daily for, as observed, it mtisi all 
be^finished by 20th July at latest. 

In case though of a sunny break in the weather, stop plant¬ 
ing after the second day, for early rain, to young transplanfaf, 
is a.nece8sity. , 

< In making a garden, too mnch care caimot be given to thd 
cway seedlings {daced in their hMnesi ‘ 
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CHAPTER xnn. 

CHlli'cation of made Gardens. 

As manuring; which is part of this; is treated separately, 
we have here only to consider the best means of stirring the 
soil to give air to the roots of the plants, and to keep down 
weeds which, if allowed,*injnre the yield vastly. 

Unless when plants are full grown, and in full bearing, (and 
not even then unless they are planted close) it is not only not 
necessary, but a waste of labour and money, to open the soil 
all over the garden with a view of stimulating or cultivating 
the plants. Much money has been wasted in this way, for 
instance in a garden planted 6 by 6 or 6 by 5, and the plants, 
but two years old, I have seen the whole dug many times in the 
year. The roots of the said plants did not protrude at that 
age more than a foot or so, what good could they possibly 
derive from the extra space dug ? 

The soil oyer the rootlets of tea plants cannot be stirred too 
often. The ofitener it is done the oftener the trees will ftush, 
and when young, the more vigorously will they grow. Wliat 
is the best way to do it ? 

I believe simply by digging round each plant. I go to 
'show why this is, I believe, the best. 

Putting aside the waste incurred in digging a whole garden 
when not necessary, the way the soil is then dug near the 
plants is, I think, objectionable. The ground is dug in a 
straight line up to thq plant, and in doing so, if the digging is 
deep, roote are very apt to be cut. Again, when the work is 
tAik-worl^the pen shirk as much as possible digging close up 
to the stems under the branches, and thus the^il, over much 
of the roots, is not stirred at all. 

. In “ digging round plants” the men should/oZfow the bodalee 
round the tree, and the position of the blade in the tame line an 
the roots makes any injury very unlikely. Even if tasked, as 
when the work is examined, at is only round the plants, it i» 
more readily perceived if tt\e ground has not Ueea stirred ek>s» 
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up to the stems. 

I therefore prefer digging ronnd plants, with the view of 
cultivating them, to digging the whole garden. I believe 
tlie object is better attained. Tliat it is much cheaper is 
evident, 

The annulus, or space to be dug round beginning nine inches * 
from the stem, varies with the age of the plant. Up to two 
years one kodalee in width will do, and after that, say two feet. 

The draw-hoe, of eight ipehes wide, is a better tool for the 
above than the kodalee, especially as it is work well suited to ^ 
boys, and the " draw-hoe” is a lighter took 

Till plants from seed at stake are a year old, and till seed¬ 
lings from nurseries are the same age, calculating in the latter 
case from the transplanting, no kodalee or even draw-hoe 
should come near them. The soil round for six inches should 
be slightly opened once a month or so, but it should be done 
with " the koorpee.” , 

We have now discussed the cultivation of the plants. The 
above often done, say once every fifteen or twenty days if 
possible during the season, with judicious pruning, and liberal 
manuring, constitutes high cultivation. , Did weeds not grow, 
there would be no need to do more, but weeds do grow and ' 
must not bo allowed. The richer the soil the more weeds, the 
more manure you apply, the more weeds also. 

Weeds choke the plant and diminish the yield. Weeds taka 
from the soil, and from manure when givep, the strength you 
want for your constantly recurring flushes. If, therefore, you 
have a large crop of weeds, you will have a sni^ yi^ of tea.* 
How to stop this ? There is .one golden rule never let 
them ge|) a-head of you.” This it is true argues ample labour, 
but unless you have ample labour, for the area you cultivate, 
better let your money lie in the Bank and not grow tea. 
Beduce your area, until you can keep a-kead of your weeds, 
for keep a-hcad you must, if you wish for success. 

The secret of keeping a-head of Yiteeds is to destroy 

i 
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when young, to do this again and again, as often as they come 
up, never allowing them, to bear see<l. The kodalce, an excel¬ 
lent digging tool, is not good for this, you W’ant a lighter 
instrument, which can go over more ground and will not open 
the soil, in the dry season, to any depth. The Dutch hoe, the 
widest procuhible in the blade, with a long lithe handle of six 
feet, is perfect for this. 

With weeds, at the height lit for a Dutch hoe, viz., three or 
four inches and not numerous (which they will not be if you 
j have “ kept a-head”) a man will easily do 45 square nulls 
id: est: 720 square yards. He would not do more than 30 nulls 
with a Icodalee. 

The Dutch hoc must be well known. It is used for weeding 
drives and walks in England. 

To conclude shortly for “ hoeing and weeding,” I recom¬ 
mend as follows : 

Dig the .whole garden thrice in the year, viz., spring, rains, 
and autumn. Bury all weeds, as you dig, in trenches between 
the lines. 

In the intervals, use the Dutch hoc, as often as weeds 
appear. 

Cultivate the plants, by digging round them every fifteen 
or twenty days if possible. 

Do all this and you will find your garden is kept clean, and 
well cultivated, at far less cost than you incurred for cultiva¬ 
tion w'hen it was choked with weeds for months together, 
while your yield will be at the same time much increased. 

CHAPTER XIX. 

• Pruning. 

It is stated elsewhere, at length, in Chapter XXII., I 
conceive pruning to be necessary for the tea plant. Whether 
I am right or not, the fact is certain, that without pruning 
very little leaf is produced., 

. Pruning must be done ia*the cold weather, when the plant 
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is hybemating, that is to say, when the sap is down. The 
sooner after the sap goes down, it is done the better, for the 
sooner the tree will then flush in the spring. 

There have been many theories about pruning tea bushes, 
but none I think worth much practically, for the simple reason 
tliat it is impossible to prune 250,000 plants (thfe number in a * 
100 acre garden, at 2,500 to the acre* with the care and 
sj'stem a gardener prmies u favourite fruit tree. The operation 
mmt be a coarse one, donct by ignorant men, in large numbers 
at one time, who can in a measure be more or less taught, and 
the nearer they do right the better, still really careful and 
scientific pruning can never be carried out on a tea plantation. 

The time to do it too is very limited. It cannot be begun 
before tlie trees have done flushing, say, at the earliest, mid¬ 
dle of November, or continued, if early flushes and a large 
yield next season is looked for, beyond middle of January, at 
the latest. Thus at the most, two months is jill the time 
given. 

I shall confine mj'self therefore to giving such directions as 
will be practically uselhl. 

The best instrument is the common f pruning knife.” It 
cuts far cleaner than the shears,” besides which, the Natives * 
very seldom use the latter Avell. AVhat is called in England 
a “ hedge-bill” is useful to trim the outside of the ti-ees. If 
required, it must be got from England, as I do not think it is 
procurable in Calcutta. Whatever instruments are used 
should be kept very sharp, and for this purpose, besides 
sharpening them every morning on the grjnd-stone, each 
prunor should be provided with a small pocket “ hone.” 

The theory, and it is correct, is, in pruning, to cut near 
ftbovc a bud or branch, but not near enough to injure them. 
The cut should be quite clean and sloping Howards, so that 

• In a 600 acre garden, and there arc b*ttch, the number is 1,250,000, whidi 
aagU dl to be praiM in two months. * ^ ■ 
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nothing can on it. This theory can be, and must be, 
strictly carried out in cutting the thick steiqs and branches, 
but it is quite impossible to do it with the slender branches 
or twigs of the tree. 

Prune so as to cause lateral growth. A tea plant should 
never be allowed to exceed say, four feet in height, but the 
wider it is the better. 

Prune off all lower branches tending downwards, for the 
plant should, if possible, be clean underneath, to a height of 
^say six inches. This clean stem, high class plants have 
naturally j not so the China, or the Chinese caste of hybrid. 

Plants should be more or less pruned out in the centre. In 
the following spring, young wood is then formed in the heart 
of the tree, and it is only young wood and shoots that give 
leaf. 

Plants exceeding 2| feet in height at the end of the season 
(and all pla/rts of any age will) may be pruned down to 20 
inches, but the thick wood must be pruned down to varying 
heights, several inch<!s lower. 

Small plants must, naturally, be more lightly pruned. 

The best plan is, I think, to have two gangs. 

The first to go a-head and cut out the thick wood (here 
judgment is necessary, so let them be the best men) to vary¬ 
ing heights, from about twelve to eighteen inches. The 
second gang to follow, each with a rod twenty inches long, to 
cut down all the light wood left to that level. 

All plants, how low or how young soever they may be, 
must be pruned somewhat. The lower their stature, and 
the less their age, the less pruning they require. 

Of the two extremes, at least with the tea plmvt, is 
{HTobably better to over, than to under prune. The treatmeiA 
of the plants, ^th reference to the leaf to be taken in the 
spring, must be a good deal rqgnlatcd by the way, or rather 
the extent, to which they have been pruned. On this point 
see Chapter XXII. 
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Let all prunings be buried, between tbe lines of plants, if 
possible, before ^ the leaves have even withered. They make 
capital manure, but much of tbe virtue escapes, if they are 
allowed to lie on the ground any time, before they are 
buried. 

CHAJ'TER XX. 

White-ants, crickets', and blight. 

Both these insects are.very destructive to the tea plants. 
The cricket, however, only injures it when quite young, so we 
will consider that little pest first. 

When tea seed germinates, and the young seedling is two 
or three inches high, the cricket delights to cut the stem and 
carry, or try to carry, the two or three green leaves attached 
to the upper part into its hole. Even after seedlings are 
planted out, if the stems are slender, it cuts them. To the 
young seedlings, in nurseries or planted " at stake/’ they often 
do great harm, killing in some places one-third or so. 

It is much easier to prevent their ravages in nurseries, than 
in this latter case, simply because the spot in which they must 
be sought and destroyed is circumscrib,ed in the one, almost 
unlimited in tlje other. * 

Only one thing can be done. Employ boys (they soon get 
clever enough at the work) to hunt for their holes, and dig 
them out. The holes are minute, but run down a long way. 
The only plan to follow them is to put in a thin pliable stick 
and remove the soil along it. On getting to the bottom of 
tlie stick, if it is not the bottom of the hole* you repeat the 
operation till yiJu do get to tha bottom, and there you will • 
gqperajly find the cricket, • 

Early in the morning they can be often found and caught 
'Outside their holes. The boys employed should be paid for 
them by the number they ca^h* They can be placed alivc^ 
and brought to the factory, in a* hollow bamboo, and then, 
kiHed in some fiierciful way. 
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When once a tea plant has got a stem^ as thiek as a thick 
pencil, no cricket can hurt it. 

They are much worse in some places than others, and in my 
experience I have found them worse on low lands. 

The whitc-nnt is a much more formidable enemy than tlio 
cricket. Thev do (as all plantem know) attack and destroy 
living bushes.* AVhether they first attack some small dead 
portion, or not, is a question, but practically it does not signify 
the least, for if they do, they manage to find such in about 
one-third of the trees in a garden. Beginning with the 
minute dead part, they kill a-head of them as they go, axrd 
will eventually, in many cases, if left alone, kill the largest 
trees. 

They have a fonnidablc enemy in the small black ant which 
exist in myriads and kdls the white-ant, whenever the latter 
is not protected by the earthen tunnels he constructs. In 
many places, so great is the pest, did this small black ant not 
exist, I believe no tea garden could stanch 

From the close of the rains to the cold weather is the worse 
time for white-ants, and the time the planter should guard 
particularly against their ravages. At that time, if ho 
'examines his trees closely, he will very likely find white-ants 
on a quarter of the whole. 

Digging round the plant where they are disturbs their runs 
and does much good. At the same time they should be 
brushed off any part pf the tree they have attacked, and the 
teee should be well shaken. 

•All this, however, only does temporary good, for they often 
are found as thick as ever on the plant, a week later. 

Tobacco water is beneficial, but in wet weather itjs spon 
washed oflP. I have tried also a preparation, advertized by 
Bum and Co. for white-ants, but have only done so quite late¬ 
ly, and 80 cannot pronounce on^it. I advise others to try it. 

* A hag controversy on point lately took place in the papers. 
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Kcrosine oil is very efficient. A little is put round the stem, 
but it is expensive. The next best thing I know is the earth- 
oil (petroleum), from Burm.ih, and this is cheap enough. It 
is thick, but used from a bottle, it gets heated by the sun, and 
is then quite-limpid. 

When white-ants are found on a tree, a little; with a small* 
brush, is put on the part they have attacked. They are also 
well shaken off, and a ring of oil is placed round the stem. 
My experience is tliat tlujy will not attack that tree again for a 
long time. I was at first fearful that both it and the kcrosine 
(the one is I believe only a manufacture of the other) woul^ 
injure the trees, but I used the kcrosine largely last autumn, 
and it did no harm. I am now using the earth oil, and do 
not believe it will injure the trees either. I strongly recom¬ 
mend others to try it, if tliey doubt, on a small spot only, in 
the first instance. 

Wliatever is used, or whatever is done, white-ants must not 
be left to work their will in the autumn. All the trees should 
then be examined once at least, and once again, if possible, the 
following spring. 

Blight (a serious matter I hoar in Cachar) I know but little 
of. I do not remember hearing anything about it, when T 
was there, now six years ago. It is rare in the Chittagong 
district, but I have seen one or two trees attacked with it. 
Under its inllueime, the young leaves get covered with brown 
spots, aud shrivel. It is most destructive to the yield of a 
garden. 

From one or tw'o experiments made, I beljeve pnming off 
all the diseascd»branches, and gcraping back the soil for a space, 
of two feet round the stem, so as almost to lay the roots bare, 
will be found beneficial, but I do not spe-ak with certainty. 

All the IIimala 3 ’‘an gardens, I have seen, arc entirely free 
from these three pests detailed. 
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CHAPTER XXL 
Filling up Vacancies. 

So difficult is this to do, I have heard several planters de* 
dare they would attempt it no further, but on the contrary 
accept the vacancies in their gpai'dens as an unavoidable evil. 

That it is difficult, I too can certify. Seedlings put into 
vacant spots year after year, die, either in the rains they are 
planted, or the following spring. If, however, a few yards 
oif, a fresh piece of land is taken in *and planted, the plants 
live. "What is the reason ? It can be nothing connected with 
the soil, for on adjacent spots they live and die. 

It puzzled me a long time, but I believe I can now explain 
it. First, seedlings planted in vacant spots in a garden are 
never safe. When, in the rains, there arc many weeds in the 
gardens, and it is being dug, the young seedlings are not 
observed, are either dug up, or injured so by the soil being dug 
close to them, that they shortly after die. This is, I believe, 
the principal cause of the failure, and it may be in a great 
measure, if not entirely, obviated by puttinga high stake 
on either side of the seedling, and taking care they remain 
there all through the rains. Secondly, as an additional precau¬ 
tion, and a very necessary one, before any such land is dug, 
send round boys with " koorpics” to clean away the jungle 
round the young plants, and at the same time open the soil 
slightly over their roots. Doing this “ cultivates” them, and 
the plants being apparent, with the newly stirred vacant 
spaces round them, arc seen by the diggers, and are not likely 
to* be damaged. • 

* The second cause of failure, I* attribute to thb old plants, on 

* either side of the young seedling, taking to themselves«all the 
moisture there may he in the soil during any drought. The 
young seedling, whose tap-root at the time is not a long’one 
(for it is in the spring of the year, following the year of plant¬ 
ing that this occurs) is depeiident for life, entirely on the 
small amount of moisture tiiat'exists in the so^, at that insjg- 
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nificant depth (say eight inches). But on two sides of the 
said seedling's tap-root, and in fact surrounding it, if the neigh-' 
bouring tea bushes are full grown, are the feeding rootlets of 
the big plants, sucking up all the moisture attainable (the 
nScessitics of aU plants being then great) and leaving none 
for the poor young seedling, which consequently' dies, in the 
unequal contest. 

This last evil (in climates where 'there is a deficiency of 
spring rains, and in fact more or less in all tea localities, for 
in none is there as much rain as the plants require in the 
spring) there is no means of avoiding as long as seedlings, * 
after transplanting, lose time, the effect of the transplanting, 
and thus fail-to attain a good depth before the said dry 
season. 

In fact unless something is devised, I believe with many, 
trying to fill up vacancies is a loss of time and money. 

Tlie pits to plant in, advised in a previous Chapter should 
of course be made in these vacant spots, for they help much 
towards the early descent of the tap-root. Still they ‘ can 
scarcely avail sufficiently, to avoid the evil, if the plant is 
Ij-ing inert as is generally the case, for two or three months 
after planting. This delay being moreover in the rains, the 
best growing time. 

If we can de\ise any means to avoid this delayed growth in 
the young seedling after it is transplanted, then the tap-root, 
before the drought of next spring, will have descended low 
enough to gather moisture for itself; that is from a lower 
depth, than the greater number of the rootlets of the neigh¬ 
bouring big plants traverse. Cpuld this be done, and if the 
means, above detailed, are resorted to, to prevent the young 
plan^ being injured when the gardens are dug, I see no 
reason why vacancies should not be successfully filled up. 
Then might be seen, what nowhere can be seen now, a tea 
garden full of plants, that is wit*li,»o vacancies. 

When it is considered that many ^purdens, in all the districts 
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have 30 or even 40 per Oent. vacancies, none less tlian say 
12 pOr cent., We may strike a fair avenge aii4 roughly compute 
the vacancies in tea gardens throughout the country at 20 per 
cent. In other words, the yield of tea from India, with the 
same expenditure now incurred, would be one-fifth more were 
plantations full! That is to say, the existing gai-dens in India 
instead of producing twelve million pounds, which they do 
now, would produce nearer fifteen million ! 

I have shown how the first evil can bo obviated. I thinl- 
„ the following will obviate the second. 

Get earthen pots made seven and-a-half inches diameter at 
the head and seven and-a-half inches deep, like the commonest 
flower pots, only these should be nearly as wide at the bottom 
as at the top. A circular hole, two inches diameter, must be 
left in the bottom. Fill these with mould of the same uaiure 
as the soil of the garden, where the vacancies exist. Put two 
or three seeds in each, all near the centre, and not more than 
half an inch below the surface. Place these pots, so filled, 
near water, and beneath artificial shade, as described in a 
previous Chapter. 

When the seeds hare germinated, and the seedlings have 
two or three leaves, so that you can judge which is the best 
class of seedlings in each pot,* root ont all but one, the best 
one. Now remove the shade gradually, water from time to 
time, and let the seedlings grow in the pots till the rains. 
Having before the rains, made the holes at the vacancies as 
. Wore described, after the first fall carry the pots to the garden 
'and place each one near a hole. 

Then plant as follows. Stand the pot on * the brink of the 
hole, having previously with a hammer broken the. boj^tom. 
Ihen crack the sides also, gently, and deposit pot and all in the 
liole at flie proper depth. If not enough broken, the sides of 
the pot may now be further 4Btached, nay even pmrtiallyre- 
moved. Now fill np with learth to the top. Pieces of the pot 

^ # By “ bcit nlcan the most indigenowi clac*. , 
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left in the hole, will do no ham ; but it, the pot, must l?e 
sufficiently broken at the bottom to allow of the free descentof 
the tap-root, ds also enough broken at the sides to allow of the 
free spreading of the rootlets. 

If all this has been carefully done, so that the mould in the 
pot shall not have been shaken free of the rootlets, the seed¬ 
ling will not even know it has’ been transplanted. Its growth 
will not be delayed for a day, instead of two or three months i 
and by the time the dry se:^on comes, the tap-root will have 
descended far enough to imbibe moisture. More than this if 
a little manure is mixed with the soil, filled in to the hole, the 
plant will be a good sized one by tlie end of the rains, and 
will give leaf the following year! • 

Another plan to effect the same object. Instead of pots, use 
coarse bamboo open wicker work baskets. Tlie split bamboo 
foming the said wicker work about lialf an inch wide,. the 
interstices alx)ut one (luarter of au inch square. Let the dia¬ 
meter of the basket be the same at top and bottom, viz,, nine 
inches. Tlie depth of the basket ten inches. 

Wlicn the seedlings in the nursery are large enough, to ena¬ 
ble you to select a good class of plant, transplant one into each 
basket previously filled with soil.* Tliis being done, when the 
plants are very young, and there being i/teti no difficulty in 
taking them up with earth attached to their short tap-roots 
and rootlets, they will scarcely be thrown back at all. Being 
near water, they can also bo well tended. Put basket and all 
into the vacant hole at the beginning of the rains, and fill up 
as directed for the pots. The interstices will aljpw the feeding 
rootlets, to pass through, besides; the basket rots quickly under 
ground, so quickly, it cannot impede the plant. 

Seed is not sown at once in the baskets, as in the pots, 
because the baskets woidd not last so long. Even putting 
the seedling in it dui-ing (say) February, the basket, with the 

• • - - - - - ■ ‘ ■'**— 
* Uiad again this ba of the tann o^we u thc.garden loU. ’ ’ 
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occasional watering necessary^ will more or less, have rotted 
before it is put into the hole. ' 

Whether the pot or the basket plan is better I cannot say, 
for I am now trying both for the first' time. I believe both 
will answer well, and that their use will remove a great diffi¬ 
culty in tea cultivation. 

I have concluded a contract for ten thousand pots and five 
thousand baskets, at half an anna each for both kinds. Two 
pice, to ensure the filling up of *a vacancy, is not a large 
»outlay! 

• CHAPTER XXII. 

Flushing and nutnber of Flushes. 

The tea plant is said to flush when it throws out new 
shoots and leaves. The young leaves thus produced are the 
only ones fit to make tea, and the yield of a plantation de¬ 
pends therefore entirely on the frequency and abundance of 
the flushes. 

The way a flush is formed is fully explained under the 
head of “ leaf picking.” (Chapter XXIII.) 

The number of flushes in different plantations varies 
enormously owing,to climate, secondly ,\a soil, thirdly 
to the prunbg adopted,/oar#^/y to the degree of cultivation 
■given, and fifthly, though not least, to the presence or 
- absence of manure. 

How to secure all these advantages to their fullest extent 
is shown imder those heads, and we have here only to consi- 
*der what is a low, a medium, and a high rate of flushing per 
season. • * 

In doing this we must speak of elevated (as Himal^an) 
giirdens separately. The cool climate of heights makes it 
impossible for tea to flush there as on the plains. 

, Speaking generally of elevated gardens (the highOT they 
are the shorter the period, &nd vice versd) six months may be 
considered as the average.prbducing period, *viz., from noddle 
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April to middle October, and daring that time ten to twelve 
flushes may he .obtained, which I believe, with high cultiva¬ 
tion and liberal manuring, can be increased to 16. 

Assuming 12 as the average, this will give a flush every 16 
days during the six months. 

In all localities with favourable tea climates, the plants* 
flush both for a longer period .and oftener, speaking generally 
also, in this case, of the four best localities, viz,, Assam, 
Cachar, Chittagong, and. the Terai below Darjeeling (for even 
in these districts many advantages exist on one garden which 
do not in another) the following is an approximation to the 
flushing periods:— 

Upper Assam .—February 25th to November 15th. 

Lower Assam .—February 20th to November 20th. 

Cachar .—February 20th to November 20th. 

Chittagong .—Februaiy 25th to December 5th. 

Terai heloto Darjeeling .—March 1st to Novemljer 20th. 

The opening period is a little late in Upper Assam on 
account of the cold, and closes a little earlier for the same 
reason. 

Lower Assam and Cachar are mucU alike. 

Tlic opening in Chittagong is not earlier, than in the two’ 
just mentioned, from want of early rains, but it continues 
later, on account of the low latitude and consequent deferred ■ 
cold weather j I believe the period given for the Terai below 
Darjeeling is approximate, but here I am open to correction, 
having no certain data. 

Roughly, then, rather more than nine months may be 
assumed as thc*flushing period for these districts. The next * 
p^nt js how often do gardens in these localities flush in that* 
time. 

Not very many planters can say, certainly, how often their 
gardens have flushed in a seaspn, because they are picked so 
irregularly, and no account of the different flushes kept. 
Enquiring on ^is point, wh6n was in Cachar some six 
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yenra Rga, 9 to Si were tbe minimum »nd maximum, num- 
bere giveu me at different gardens, showing how little was 
really known about it, 

Such knowledge as I have on the subject is mostly- derived 
from carefully kept records of my own garden in the Chitta¬ 
gong, district. The plantation is all worked in sections, in the 
way described previously, and the'dates given in the table 
below are the days each flush was finished (that is the picking 
was finished) during the seasons 1869 and 18701869 being 
carried up to the end of the season, 1870 np to the date I 
write, m., the 8th day of October 1870. 

In the table it will be observed there is a great difference 
between the two years. The section for which the dates are 
given was planted from seed beds in the month of June 
1866. In 1869 it was therefore only three years old. This 
will partly account for the first flush occurring, a month earlier 
in 1870 as it was then a year older, but fortunate early rains 
in 1870 bad also much to do with it. 

In 1869 there was no flush between March 23nd and May 
6 th, a period of 41 days ; and in 1870, none between Feb¬ 
ruary 22nd and March 30th, a period of 35 days, a very long 
•time in both cases, which is entirely accounted for by the dry 
weather prevailing at Chittagong in the spring (see under 
head of Climate) for in Cachar or Assam, two or three flushes 
would have occurred in that time. 

There were 19 flushes in all in 1869, there are 22 in all in 
1870 up to the time I write ; and if the flushing continues 
frem this date, viz., 8th October 1870, at the same intervals 
. as it did from that date in 1869^ there will be,no less than 27 
. flushes off this section tliis year I 

fri the table I give the intervals between each flush, lit 
ahowi an average of 14 days in 1869 to 10 days in 1870 (up 
to thia time) the difference is due to the increased age of the 
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plants, and the liberal manuring given in the cold weather 
1869-70. 


FIubIim. 

1869. • 

Interval in 
daj-s. 

• 

• , 

1870. 

Interval in 
days. * 

Dates. 

• 

Dates. 

1 

March 

22 ... 

n 

February 

22 ... 

. I 

s 

May 

6 ... 


March 

30 ... 

35 

3 


29 ... 


Api-a 

13 ... 

10 

4 

June 

11 ... 


tf 

25 ... 

12 

5 


23 ... 

12 

May 

6 ... 

9 

ti 

July 

5 ... 

11 


14 ... 

9 

7 


17 ... 

12 

$9 

25 ... 

11 

8 


31 ... 

14 

June 

4 ... 

9 

9 

August 

10 ... 

9 

>9 

12 ... 

8 

10 


21 ... 

11 

>• 

22 ... 

10 

11 

Sept. • 

2 ... 

11 

July 

1 ... 

8 

12 


12 ... 

10 

99 

8 ... 

7 

13 


25 ... 

13 

99 

16 .?. 

8 

11 

October 

9 ... 

13 

»* 

25 ... 

9 

15 


22 ... 

13 

Ansmst 

2 ... 

• 7 

16 

Nov. 

2 ... 

10 


11 ... 

9 

17 


11 ... 

9 


21 ... 

10 

18 


19 ... 

8 

»♦ 

29 ... 

8 

19 

Dec. 

4 ... 

14 

Sept. 

7 ... 

8 

20 




99 

18 ... 

11 

21 




99 

27 ... 

9 

22 



■m 

1 

O 

5 ... 

7 

Average mter\’al9 between 
Flughcs. 

Nearly 14 
days. 


Very little 
over 10 days. 


Such a result as is shown already for 1870, and the pro¬ 
bable result of ,27 flushes to the end of the season, could not. 
be obtained without high cultivation and liberal manuring., 
llie land in question has been manured every year since it 
was planted, but an extra dose was given in the cold weather 
of 1869-70. The ground is now very rich. It is right to 
state that, though there are o\lv 0 r sections on the plantation 
as good as thi% and one still mucl^ better, it is one of the best 
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as regards its flusHng. 

I think therefore S>5 flashes in the season maj be looked 
for on gardens in good tea climates^ when high cultivation 
and liberal manuring is resorted to. Where manure cannot 
be obtained, I think, even if in other respects the land is 
'highly cultivated, more than 20 flashes will not be obtained. 
Where neither manure nor high cultivation are given, above 
15 flushes will not he got. 

It seems to be a general idea with planters, (see diagram 
Chapter XXIII.) that when a flush is picked, the succeeding 
flush, at an interval of say ten days, are shoots, from the 
axis of the leaf down to which the previous flush was picked. 
Thus in diagram Chapter XXIII. supposing the shoot to be 
picked down to the black line above 2. The idea is the next 
flush will be a shoot springing from the same place, viz., the 
axis of leaf <?. But it is not sol In the ab^vc case it will 
take a whole month, after the said shoot has been picked, 
before the new shoot from tho base of the leaf d is ready to 
take. 

’Tis true, the fliKhes follow at about ten days from each 
other, but they arc ot/ier shoots. The replacement of the 
‘shoot taken is a whole month in developing. I have carefully 
watched this and am sure 1 am right. 

With similar treatment gardens in Cachar and Assam 
would probably give two or three more flushes in the season 
than Chittagong; because there the spring rains are much 
more abimdant; and I am very certain, that, if the day ever 
cdmes, that manure in large quantities is procurable in those 
districts, and is applied, the pejd on those gardens will be 
very large. 

The difference between very small, and very large proflb, 
is represented by 15 and 25 flushes, so I strongly advise all 
planters to cultivate highly and to get all the manure they 
possibly can. If even procured at a high fig^e, it (the 
manure) will pay hand over hand. i 
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CHAPTER XXIII. 

, laaf-picking. 

TiiK firet consideration is how to get the largest quantity 
of leaf, without injuring the trees. 

To a certain extent, it is true, that the more a tea bush is 
picked the more it will yiel4. It appears as if nature were 
always trying to repair the violence done to the tree, by 
giving new months or leaves to breathe with, in place of those 
taken away. I may exemplify my meaning another way. 
A tea bush which has as many leaves on it, aa ii requires} 
will throw out tardily new shoots, and their number will be 
small. In other words, a plant from which the young leaves 
are not taken, grows gradually large and bushy and then gives 
up flushing altogether. It has all the leaves it requires, and 
it has no necessity to throw out more. 

If, however, nature is tco much tried, that is if too much 
violence is done to her, she sulks and will exerk herself no 
more. Up to this point, therefore, it is well to urge her. 
IIow can we know when we have reached it ? 

Only general rules can be laid down. Experience is the great 
desideratum on this, and many other subjects connected with tea. ^ 

If the plant can always bo kept in such a state, that the 
foliage, without being very muck so, is still less than nature 
requires, I conceive the object will be attained. 

The greatest violence is done to the plants when it is 
pruned, and reason would seem to argue that when this vio¬ 
lence is repairing, that is when the first shoots in the spring 
show themselves, and until new moutlis (or leaves) in suffi¬ 
cient quantities exist, until thenj but little leaf should be picked. 

Eortanately, moreover, while in the interests of the plant 
tliis is the best plan, it also is the mode by which the largest 
yield of leaf will be secured in the season. I go to show this. 

The ordinary size of a good tfull grown tea plant, at the 
end of the seSison, is say 34 or 4 feet high, and 6 feet dia¬ 
meter, It is pruned down say to* a height of 3, yith a 
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diameter of 3 feet. It is then little more than wooden 
stems and branches, and to any one ignorant of the modue 
cperandi in tea gardens, it would appear as if a plantation so 
pruned had been mined. The tree remains so during all its 
hybernating period, that is daring the time it is resting and 
“the sap is down, (this period is longer or shorter, as the 
chmate is a warm or cold one^ and it is always daring the 
coldest season) but on the return of spring, new shoots start 
out from the woody stems and branches, in the following 
way. At the axis or base of each leaf is a bad, the genn of 
future branches, these develop, little by little, rmtil a new 
shoot is fonned of, say, 5 or 6 leaves, with a closed bud at 
top. Then if it be not picked the said bud at top hardens. 
At the axis or base of each of the said 5 or 6 leaves are 
other buds, and the next step is for one, two, or three, of 
these to develop in the same way and form new shoots. The 
original shoot grows thicker and higher until it becomes a 
wooden branch or stem. The same process, in their turn, in 
npeated with the new shoots. A diagram will make iot 






iheaning clear. We here have a shoot, fully developed of . 
six leaves, counting the closed leaf a at top as one, viz., the 
leaves a, h, c‘, d, e,f. The shoot has started and developed 
from what was originally a bud at K, at the axis or base of the 
leaf 1.1. ' In the same way as formerly at a hud existed, 
which hEB now formed the complete shoot or flush K a, ^ at * 
the base of the leaves c, d, e, exist buds 1, 2,3, 4, from 
which later new shoots would spring. These again would all 
have buds at the base of l^e leaves, destined to form further 
shoots, which again would be the parents of others, and so ou^ 
to the end of the season, or until the tree is pruned. 

It will readily be seen the increase is tremendous. It is 
only limited by the power of the soil to fling out new shoots, 
and the necessities of plant, for eb I have explained, when as 
much foliage exists as the i)lant requires, but few new shoots 
are produced. 

Now supposing the shoot in the diagram to be, (with per* 
haps another not shown at Z) the first on the branch 1.1, in 
the spring (the said branch having been cut off or pruned at 
the upper J.) It is then evident the said shoot is destined 
to be the parent and producer of all the very numerous 
branches, and innumerable shoots, into which the plant will * 
extend in that ilirection. It is in other words the goose 
which will lay all the future eggs. If, eager to begin tea 
making early, the planter nips it off, the extension on that 
part of the tree is thrown back many weeks. It may be 
taken off at 1, 2, or 3 (the black lines drawn show the proper 
way to pick lea^ the least damage will be donje if it is takeh 
off at 1, the most at 3. . 

The said shoot JT a is the first effort of nature to repair the . 
violence done to the tree by praning. It is the germ of 
many other branches and shoots, and it ought never to be 
laken. I have, I hope, made so much plain. 

There is, however, another consideration. Any shoot, left 
to fully develop Imd harden, does not throw out new shoots 
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from the existing buds 1, S, 8, 4, so quickly, as- one checked 
in its upward growth by nipping off its head. For instance, 
supposing the shoot under consideration not to be the first of 
the season, but on the contrary, to be a shoot, when the plant 
has developed sufficiently to make picking safe. If taken off 
' at 2, then the" new growth from 2, 3, 4, will be much quicker, 
than it would be Ixad the whole shoot been left intact. 

Our object then with/’r*^ shoots should be to secure this 
advantage, without destroying any buds, and this we can do 
,by taking off simply the closed, leaf at the top (a). This 
must be done so as not to injure the bud at the base of the 
second leaf b (I have not numberetl it, for there is no room in 
the diagram to do so) and we shall thus leave all the buds on 
the shoot intact. * 

Again here the interests of the plant, and profit to the 
planter, go hand in hand. The closed bud a in this case will 
be found very valuable. I go to show this. 

The value of tea is increased when it shows " Pekoe tips.” 
Only the leaves a h Inake these. They are covered with a fine 
silky whitish down and if manufactured in a particular way 
make literally white or very pale yellow tea,* which mixed 
with ordinary black tea show' as “ Pekoe tips” In ordinary 
leaf-picking, these two leaves are taken with all the others, 
but unfortunately, when manufactured with them, they lose 
this white or pale yellow colour, and come out as black as all 
the other tea. 

; As the season goes on though, this is less and less the case, 
till towards the. end, nearly all the a b leaves show orange 
coloured in the manufactured tea. Tlioy are then never how¬ 
ever white best colour) as they can be made when,,treated 
separately. No means have yet been devised to separate 
them before manufacture from the other leaf, and tliougli 
sometimes picked separate, tl^e plan has serious objections 

mean manufactured tea." The infusion U cillcd lujttw. 
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(see later.) In the case however, of the first 3 or 3 finshas, 
the welfare of the plants demands tliat no more should be^ 
taken, and though the quantity obtained will be small, it will, 
if carefully manufactured, so as to make “white Pekoe tips,” 
add one or two annas a lb to the value, wheii mixed with it, 
of one hundred times its own weight of black tea I * 

More will Ije found under'thishcadinthe tea manufacturing . 
pait. I now beg the question that the said downy leaves, 
taken alone, are very valupblo. 

In detailing the mode of picking I advocate, it would be 
tedious to go minutely into the reasons for each and every 
thing. I have said enough to explain a good deal, but will 
add any thing of importance. Of the latter are the follow- ' 
ing. 

Tea can be made of the young succulent leaves only. The 
younger and more succulent the leaf, the better tea it makes. 
Thus a will make more valuable tea than i, b thap c, and so’ 
on, e is the lowest leaf fit to make tea from, for though a very 
coarse kind can be made from/, it does not pay to take it. 
The stalk also makes good tea, as far as it is really succulent, 
that is dotvn to the black line just aboye 2. 

The leaves arc named as follows &om the teas, it is supposed ’ 
they would make: 

a .—Flowery Pekoe. 
h .—Orange Pekoe, 

c.—Pekoe. 


d. —Souchong, 1st. 

e. — „ 2nd. 


Mixed together 


—o » 

( a, 5, c—-B 

I ayb,c,d,. 


/If—Cougou. 

a, b, c—-Pekoe. 

e —Pekoe Souchong. 

If there be another leaf below, /, and it be taken, it is 
named, and would make Bohea. 

Each of these leaves was at ^rst a flowery Pekoe leaf («), it- 
then.became a then c, audso'oa,. . -- I 
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That is to say as the shoot developed, and a new flowery 
Pekoe leaf was born, each of the leaves below assumed the 
next lowest grade. 

Could the leaves fit to make each kind of tea, it is pro¬ 
posed to make, be picked and kept separate, and each bo 
manufactured in the way most suitable to its age, and the tea 
to be produced, the very best of eVery kind could easily bo 
manufactured. But this cannot be ; the price of tea will not 
allow it, and the labour to do it woijld moreover fail. It has 
been attempted, again and agaip to do it, partly, to the 
extent of taking the Pekoe leaves a, h, c, separate from the 
others (for the manufacture best suited to these upper leaves 
is not suited to the lower) but it has been as often abandoned, 
and I doubt if it is now practised anywhere. I am sure it 
will never pay to do it. 

Picking leaf is a coarse operation. It is performed by 80 
or 100 women and children together, and it is impossible to 
follow each, and see it is done the best way. They must be 
taught, checked, and- punished if they do wrong, and then it 
will be done more or less right ; but perfection is not attain¬ 
able. 

I advise the following plan in picking. ‘ Please refer to the 
diagram. 

If the garden has been severely pruned (as it ought to be) 
take only the bud a for tioo flushes j then for two more nip the 
stalk above 1, taking the upper part of leaf c, as shown (done 
wifi one motion of the fingers). Then from the 5th flush 
tfdre off the shoo.t at the line above 2, and by a separate 
motion of the fingers take off the part of leaf c, where the 
black line is drawn. By this plan, when the rains begin, 
the trees will show a large picking surface, for plenty of buds 
will have been preserved for new growth. After the month 
of August you may pick lower if you like, as you cannot: 
hsut tlm trees. For instance you may nip the stalk imd upper 
part of leaf e together, and separately the upper part of f. 



Cultivation and manufacture of Tea in India. 23f 

The principle however of picking, is to leave the bnd, at the 
axis of the leaf down to which you pick, intact. 

Some plan’ters pick all through the season at the line above 
1 and take the d and perhaps the e leaf separately. I do not 
like the plan, for though it will make strong teas, the yield 
will be small. Moreover, the plants will .form ’so much foli- * 
age : they will not flush well, and again they will grow so 
high, that boys who pick will not readily reach the top. 

Shortly, the principle I,advocate is to prune severely, so 
that the plant in self-defence must throw out many new 
shoots. To be sparing and tender with these until the vio¬ 
lence done to the tree is in a measure, but not quite, repaired; 
then, till September, to pick so much that the wants of the 
plant in foliage is never quite attained, and after September 
to take all you can get. 

I believe this principle (for the detailed directions given, 
may be varied, as for instance tvhen trees hav,e noi been 
heavily pruned) will give the largest yield of leaf, and will 
certainly not injure tlie plants. 

CHAPTER XXIV. 

Manufacture. Mechanical contrivances. 

To manufacture your leaf into good tea is certainly one 
of the first conditions for success. It will avail little to 
linve a good productive garden if you make inferior tea. 
The difference of price between well and ill-manufacturcd 
tea, is great, say 4 As. or 6d& Ib, and this alone will, 
during a season, represent a large profit or none. 

Fortunately fcr tea enterpjize, the more manufacture 
is studied, the more does it appear, that to make good 
tea* is a very simple process. The many operations, or 
processes, formerly considered necessary, are now much 
reduced on all gardens. As there was then, that is formerly, 

” I 

so there is now, no one routine recognized by all, or even by 
the majority ; still simplicity dn .manufacture is more and 
more making its way wery where, and as the teal fact'is that 
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to make tiie best tea, but A'ery few, and very simple processes 
are necessary, it is only a question of time, ere the fact 
shall be universally recognized and followed out. 

For instance, panning the “roll’**^ was formerly uni¬ 
versally practised. Some panned once, some twice, some even 
three times! ’ But, to-day, pans are not used in most gardens 
at all!! Other processes, or rather in most cases the repetition of 
them, have been also either discarded or abridged. But a short 
statement of manufacture in old days, and the simplest mode 
,of manufacture now, will best illustrate my meaning. 


One and a common old plan. 


One plan to-day by which the best 
Ten can ho made. 


Days. 


Number 

of 

Opera¬ 

tions. 


Detail. 


Days. 


Number 

of 

Oi)era- 

tioiis. 


Detail. 


1st 


2nd 


3rd 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


12 


Withering. 

1st Itoiling. . 

2nd „ 

Fermenting. 

1st Panning. 

3rd Itoiling. 
j2nd Panning. 

4th Bolling. 

Sunning. 

1st Firing (Dholing.) 
Cooling and crisping. 
[2nd Firing (Dholing). 


1st 


2nd 


[Total days and opera¬ 
tions; 


1 Withering. 

2 RoHing. 

3 Femienting. 

4 Sunning (if sun.) 

i 

5 : Firing (Dholing.) 


Total days and 
operations. 


• In describing manufacture, I sWl call the leaf brought in " leaf" until 
it enters on the rolling proc^ from that time until the drying ^over 
choiooaPU ooadoded " BoU,” aadafter that ” tCm," 
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So much for simplicity, and I affirm, that no more than 
the five operations detailed are necessary. I shall try to 
show this further on. 

In studying tea manufacture I first tried, in order to 
get reliable data to go on, to ascertain the effect of each 
and every operation, and not only that, but the effect on the • 
made tea of each operation Exaggerated and diminished. It 
would be tedious, and of no use, to set out in detail all the 
'experiments I conducted, <^e results only I will try and give. 

I began at the beginning. Why wither at all ? I made 
tea (following out in each case, all the other processes de¬ 
tailed in the old plan) of \st, totally imwithered leaves ; 
Znd, of leaves but little withered; Zrd, of leaves medium 
withered ; and Uh, of leaves over-withered. 

I arrived at the following results :—Unwithered, or under 
withered leaves, break in the rolling and give out large 
quantities of a light green coloured juice during the same 
process. The tea is much broken and of a reddish grey 
colour. The liquor is very pale in colour, cloudy, weak, soft, 
and tasteless. 

Over-withered leaf on the other hand takes a good twist 
in the rolling, gives out but little juice wliich is of a thick* 
kind, and of reddish yellow colour. The tea is well twisted, 
" chubby” in appearance, and blacker than ordinary. The 
liquor of an ordinary depth of colour, clear, with a mawkish 
taste. 

The medium withered leaves made good tea, hut I found 
the withering should be rather in excess of what is gener¬ 
ally done, to ensure strength^ I will show later to what 
extent I think leaf should be withered. 

The next point was Boiling. I knew some planters rolled 
the leaf hard, others lightly. That is, some rolled with force 
till much juice was expressed, others with a light hand, al¬ 
lowing little or no juice to be* pressed out. Which was the 
better ? 
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After manj experiments I arrived at the following:—Hard 
rolling gives darker coloured and stronger liquor, than light 
rolling. Hard rolling destroys Pekoe tips,* inasmuch as the 
juice expressed stains them black. 

Light rolled tea has therefore many more Pekoe tips, than 
. hard rolled. . 

Hard rolled tea is somewhat blacker than light rolled. 

In all, therefore, but the point of Pekoe tips, hard rolling is 
better. 

The next question was, what is the advantage of repeated 
hillings ? I rolled twice, panning once between, viik old plan> 
and found the tea as well made, and as strong as others rolled 
three or four times. I then decided to roll no more than twice* 
The second time was, I then thought necessary, as I found the 
leaf of the roll opened in the pan, and a second rolling was 
requisite to twist it again. 

But what did panning do ? I heard pans had been discon¬ 
tinued in some gardens. In what way was then panning an 
advantage ? I made tea, fermenting it between the two rol¬ 
lings, but not panning it, and it was equally good. I tried 
again and again, but never could detect that panning caused 
«gny difference to either the tea, the liquor or the out-turn.f 
In short, though I never found panning did any harm, I 
equally found it never did any good. Its use is in fact, simply 
barren of all results. 

I therefore dispensed with it. Having done so, why roll the 
second time at all? I experimented and found the second 
rolling as barren of results as the panning. 

, I had now got rid of operations .3,5,6, 7, .and 8 in-the old 
. plan. The next was No. 9 " sunning.” I made tea with, and 
without it, and found as follows' *' 

* Pekoe tijM tre the whitiah or or^n^e colonred tw{s that may be seen in 
Pekoe tea. See chapter XXIIL, on j^eaf-picking^. 

t The oat*tnru are the tea leaves after infusion. 
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Sunning between tbe fermenting and firing processes has 
no efiect whateyer on the liquor, or the out-turn, but it makes 
the tea rather blacker, and as it drives off much of the mois¬ 
ture in the roll, the firing process, after it, is shorter and does 
not consume so much charcoal. What little effect therefore 
it has, is good (for if not continued too long, it 'does not make ‘ 
the tea too black) and it is economical. I therefore decided on 
retaining it.* 

Next came the operations 10,11, and 12, viz., 1st firing,” 

cooling and crisping, and 2nd firing.” Where these are^ 
done (and they are done in some gardens now) the usual thing 
is to half-fire the roll the same afternoon and evening it is 
made, then allow it to " cool and crisp” all night, and finish 
the firing next day. I tried this plan, and also the plan I 
have now adopted, of doing the whole firing at one time the 
same evening. I tried the experiment again and again, and 
always found the tea, the liquor, and the out-turn w'as the 
same in both cases. In short that the three operations did no 
more, and no less, than the one. As the three entail extra la¬ 
bour and cxtia expense in charcoal, I abandoned them. 

I thus reduced the twelve operations detailed, to five, and 
naturally by so. doing, much decreased the cost of manufac-' 
turing tea. I in no way lay claim to having devised this 
simplicity myself. Part had been done by others, before I 
ever turned my attention to it, .and I have done no more than 
help with many, to make the manufacture of tea a simple 
process. 

I was now convinced, that, (though I had. still much to 
learn regarding the said five paoccsses) success was comprised 
thejein nnd that to multiply them could not avail. 

The next consideration is—^tVhat are the qualities desired 
in tea to enable it to command a good price at the public 

• At the end of the sonson, however, Sunning has more than the above effeet. 
It then makes the tea “ chubby” in form, ^ a reddish colour, and improves Om 
stre^hofthe Uquot. 
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auctions, eiUier in Calcutta or Loudon? The brokers in these 
cases judge of the tea first, value it, and give their report and 
valuation to intending purchasers and sellers. ' From what 
appearances and qualities do they judge ? 

They judge from three things, first, the tea j secondly, the 
' liquor; thirdly, the out-turn. 

The Tea. —^The colour should black but not a dead black, 
rather a greyish black with a gloss on it. No red leaf should 
be mixed with it, it should be all on,e colour. The tea should 
be regular; that is, each leaf shovild be about the same length, 
and should have a uniform close twist, in all but “ broken 
teas." (These latter are called “ broken," became the leaf is 
more or less open and broken.) The tea should also be regu¬ 
lar of its hind, that is if Pekoe all Pekoe, if Congou all Con¬ 
gou ; for any stray leaves in a tea of another kind, if even of a 
better kind or class, will reduce its value. In the higher class 
of teas, vizt. Pekoes and Broken Pekoes, the more Pekoe tips 
that are present the higher, in consequence, will its price be. 

The Liquor. —In taste this should be strong, rasping, and 
pungent, with, in the case of Pekoes, a " Pekoe flavour.” 
There are other words used in the trade to particularise cer- 
* tain tastes, but the words themselves would teach nothing. 
Tea-tasting cannot be learnt from books. . 5 ^ the liquor is 
well flavoured; as a rule, the darker it is in the cup the 
better. But to judge of teas by the colour of the liquor 
alone, is impossible, for some high class teas have naturally 
q, very pale liquor. 

* The Out-turn^ —A good out-turn is generally indicative of a 
good tea. It should be all,.or nearly all,*one colour. No 
black (burnt) leaves should appear in it. A greenish tinge 
is not objectionable, but the prevailing colour should be tW 
of a bright new penny. 

Every planter should be more or less of a Tea-taster, and 
should taste his teas daily. After a time (particularly if 
he gets other teas to tas^e against his owB) he will le^ 
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to recognize, at all events, a good as against a bad tea, a 
strong as against a weak tea, &e. No tea should be put 
away with the rest, until it has been tasted. It may be 
burnt, or have othei; defects, not apparent till infused, and 
one day’s bad tea will bring down, considerably, the value of 
a whole bin of good tea. • • 

The fancy, amongst brokfers and dealers, for " Pekoe tips’^ 
in all Pekoe teas, constitutes the oac great difficulty in tea 
manufacture. If the leaves which give “ Pekoe tips" (sea 
chapter XXIII.) are separated from the other leaves, and manu¬ 
factured separately and differently, that is rolled very little 
and very lightly, not allowed to ferment at all, but sunned 
at once after rolling, and if there is sun enough finished in the 
sun, otherwise, by a very light and gradual heat (best placed 
above the drawers in the Dhole-house) if this is done, I say, 
these will come out perfect “ Pekoe tips” of a white colour^ 
which is the best. 

If not separated from the other leaf, but manufactured 
with it, the sap from the other leaves, expressed in the rol¬ 
ling, stains these said leaves, which are covered with a fine 
white silky down, and makes them black, like all the rest of^ 
the tea j the whole of which is then valued lower, because there* 
arc no “ Pekoe tips." 

Now in the latter case “ the Pekoe tips” are there all the 
same, only they don’t show. The tea is really just as good,, 
in fact a shade better with -black than with white, or orange 
tips,^ but it does not sell so well, and as we cannot argue 
the brokers or dealers into a rational view, of the case, we 
must humour their fancy (they, are virtually our masters) and 
give them the Pekoe tips,— if we can. 

^ow are we to do it ? The plan of picking these small 
leaves separately, in order to manufacture them separately, 
doM not answer. It is too^ expensive : it diminishes the 

• It i» better because ” tiio taps” baling been bard-rolled, pve sWongec 
liquor. 
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yield of a garden, and labour for it fails. All this is shown 
elsewhere. Is there any other way ? 

It niay he done during some periods of the Reason, when 
there is not leaf enough on the garden to employ all the leaf- 
pickers, hy setting a number of them to sepjirate the said 
• two leaves from the others, after the whole leaf is brought to 
the factory. Tliis is expensive,‘but it pays, when there is 
labour to do it, for then the teas csin be made very showy 
and rich with white Pekoe tips. 

An ingenious planter, a Mr.. McMcekin in Cachar, has 
invented a rolling table with the object of separating the said 
leaves. It is constructed of battens, and while rolling the 
leaf on it, many of the small leaves fall through. The 
said table is now well known in Cachar, and is in use in 
several gardens. I have tried it and find it in a great 
measure, answers its object, but the objection to it is that 
the leaf miqt be rolled lightly, and lightly rolled leaf, as 
observed, does not make strong tea. 

The Pekoe tips may be, in a gi’eat measure, preserved by 
rolling all the leaf liglitly on a common table. But then 
.again the tea is weak, and the plan will not give so many 
'Pekoe tips as McMeckin’s table. 

In short, in the present state of our knowledge, except 
by the hand process, (a tedious and expensive one, for separ¬ 
ating the leaf,} strong teas and Pekoe tips are incompatible. 

The difficulty is just where it wfts, and will so remain until 
driers give up asking for Pekoe tips (not a likely thing) or 
till a machine .is invented, to separate quickly and cheaply, 
the two said small leaves from the others, •after they have 
been all picked together. That such a machine is possible 
I am certain, and the inventor would confer a boon on the 
Tea interest, far beyond the inventor of any other machine, 
for all the other processes can bp done by hand without much 
expense, this cannot. * 

1 may here notice, such, ntachines and Contrivances as 

m ^ 
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existj for cheapening the manufacture of tea^ or rather such as 
I know of. 

Rolling machines have for their object the doing away with 
hand labour entirelyibr rolling the leaf. Kinmond’s rolling . 
machine is first on the list, for it is the best yet invented. 

It consists of two circular wooden discs, the upper one * 
moving on the lower, which is stationary, with an eccentric 
motion. The adjacent faces of the’said discs are made rough 
‘ by steps in the wood, cut, in lines diverging from tbe centre 
to the circumference, and over these rough faces is nailed 
coarse canvas. 

The leaf is placed between the discs and rolled by the 
motion described. The lower disc is arranged, by means of 
weights running over pulleys, so that it shall press against the 
upper, with any force desired. 

The motive power, as designed by the inventor, is either 
manual, animal, or steam. , 

Mr. Kinmond showed me this machine, just after he 
had invented it, at the Assam Company’s Plantations in 
Assam some 4 years back, and I have since seen it working 
by manual and steam power. With the former it is quite use¬ 
less, for by no arrangement can sufficient, or regular force* 
enough, be applied. With the latter it does very well, and on 
a large garden which will render the outlay for the machine 
and engine justifiable , (the former is, for such a simple machine 
very expensive) it may probably eventually prove an economy. 

Not having seen it under animal power, I can give no posi¬ 
tive opinion as to how it would answer, but ^ see no re.asoh 
why it should not do well. ,I believe wind-power, might, 
on suitable sites, be easily applied to it, and wind-power 
would certainly be the cheapest of any. 

Another rolling machine was invented by a Mr. Gibbon, 
and a good deal used in Cochar. I have never seen it. 

Kinmond’s is, I believe, the best rolling-machine yet in¬ 
vented (though it is to s^ Lknow no other except by. 
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report) but I do not believe in any tea rolling machine 
superseding entirely the necessity of hand rolling. A rolling 
machine may be, and is very useful, to roll the leaves partly, 
that is to break the cells, and bring the leaf into that soft 
maaky state that very little hand labour will finish it. No 
rolling machine yet invented, can I think do more than this, 
and if is I think doubtful, if any will ever be invented that 
will do more. Machines do not give the nice final twist which 
is obtained by the hand. I was told lately that most of the 
gardens in Cachar that had machines, had dropped them, 
and gone back to hand rolling. 1 cannot help thinking this 
is a mistake. They should use both, the hand rolling for 
the final part alone. Very few rolling-men would then suffice 
with aid of the machine, to manufacture a large quantity 
of leaf. 

I only know of one other tea-rolling machine which is 
“ Dickinson’s." It does not profess to do more than pre¬ 
pare the green leaf for rolling, which as stated above, is 
I think all that any machine will ever do. I have never 
seen it working, but it appears simple being nothing more 
than a mangle. The leaf is placed in bags, and then com¬ 
pressed under rollers, attached to a box, weighted with stones. 
The prospectus states, it will prepare 80 lbs green leaf in 
fifteen minutes, and that one man can then finish as much 
of such prepared leaf in three minutes, as wonld occupy him 
twelve minutes if the same had not been prepared. I see 
nothing unlikely in this. The machine, though inferior to 
Kismond’s in its arrangement, otight to be cheap enough td. 
bring it within the reach of afl * 

I have already spoken of one of McMeekin’s inventions. 
His chest-of-drawers for firing tea is, I think superior to 

• Unfortunately it is not. It is advertized at Rupees 800, with a yearly 
royalty of Rupees 50 the first year and twenty after. The royalty should be 
dn^ped, and the machine sold for Rupees 150, winch would give the inveator 
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liis batten table. It is now so well known, and in such 
general use, that I shall describe it very shortly. It is no¬ 
thing more than a low chest-of-drawers, or trays fitted in 
a frame one above the other, the bottom of each tray being fine 
iron wire, so that the heat from the charcoal, in the masonry 
receptacle over which it is placed, ascends through, all the 
drawers and thus diies or • fires a large quantity of “ roll” 
at the same time. By the old plan, a single wicker sieve 
was inserted inside a bamboo frame, called a “ dhole,” which 
was placed over a charcoal fire made in a hole in the ground. 
On the sieve, the roll was placed, and all the heat after pas¬ 
sing through this one sieve was wasted. Mr. McMeekin's 
.idea was to economize this heat, by passing it through several 
drawers. 

Most planters use these drawers, and there is no doubt in 
the space saved, and the economy of heat, it is a great step 
in advance over the old bai'barous method, where not only 
was the heat wasted after passing through one sieve, but 
a great deal was lost through the basket work of the “’dhole” 
itself. 

Still I do not advocate four still less five drawers one above 
the other. I think the steam asceuding from the lowep 
drawers, must,' more or less, injure the roll in the upper ones, 

I confine myself to two, and even then in the top tray, 
leave a small circular space vacant by which the steam from 
the lower drawer can escape. I utilize the heat that escapes, 
partially, by placing “ dhallas” in tiers above, with roll in 
them. These are supported by iron rods let into the wall 
and are useful, pot only for partly drying the roll, but also . 
for withering leaf when there m no sun. 

. Mr.* Dickinson has patented another invention, having 
for its object to do away with charcoal altogether under 
McMeekin’s drawers, supplying its place by a current of 
hot-air generated in a furnace, outside the building, and 
driven .under tlje said* drawers, by^ a revolving fan worked 
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by animal power. The fii-st point, iu considering this inven* 
tion is the question whether the fumes of charcoal, as some 
assert, are necessary to make good tea. If they are not neces¬ 
sary (that is, if they ]>roduee no chemiqjl effect on the tea, 
and theiefbre heat from wood, devoid of smoke would do as 
Hvell) there can be no doubt such heat would be cheaper, and 
more under command, by this or Some other plan. Are then 
the fumes of charcoal necessary ? 

I do not know that any one can answer the query. I cer¬ 
tainly cannot, for I have never made tea with any other 
agent than charcoal, and I have never met with more than 
one planter who had. He said the tea was not good. Still 
it would I think require very careful and prolonged expe¬ 
riments, to establish the fact either way. Speaking theoreti¬ 
cally, as it appears, the only effect of charcoal is to drive all 
the moisture out of the roll, and thus make it tea, I cannot 
but believe other heat would do as well. It is however a 
.question that only experience can solve. 

Supposing hot air generated by any fuel to do as well as 
charcoal, I see no necessity whatever for a fan or any power. 
The natural draft, common to all furnaces, is the only power I 
"^Would apply. I would make a sunken furnace on a grating 
(so that the draft would come up from below) at one end 
of the Dhole-house, and the chimney at the other. The 
communication between them would be by a 10-inch 
wrought iron pipe, which would be laid along the floor of the 
Phole-house, to the foot of the chimney. It might twist 
and turn so that it would pass under each and every dhole. 

The longer the pipe, and the higher the clwmney, the more 
draft there would be. The heat from this pipe passing along 
under the drawers in each masonry dhole, wotdd give any 
amount of hot air to dry the Roll, llie heat woidd be com¬ 
manded by “ dampers” placed in the chimney, and between (ihe 
dholes, for to shut off the draft to decrease the heat, it would 
be only necessary to close,, or partly close, any of these. The 
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heat might at a:ny time be increased by adding fuel to the 
furnace. It urould tlms be perfectly at command. 

By this plan, no fan or motive-power would be necessary, 
and after it was all laid down, at an outside cost of say 
Rs. 800 for a large Dholing-house, the only alter expenditure 
would be the wood for fuel, which is much clfeapcr of course 
than charcoal. 

I • 

. If the fumes of charcoal are not necessary, there can be no 
doubt the above plan would answer. It is only adopting 
for Tea, what is done in many manufactories lor other things. 

I or rather my assistant did, carry out the plan in a Wit!>- 
ering house (see later) and as far as the draft and heat 
generated in the house goes, it is a perfect suc<!ess. 

There is a machine for sifting and fanning tea at one and 
the same time. 1 know not who invented it. It is a simple 
winnowing machine with sieves phiced in front of the fan. 
By means of a rod and crank attached to t}ie axle of the 
revolving fan, the sieves are made to shake from side to 
side when the fanners are turned. The tea is put into the 
upper sieve, a coarse one, and ])assing successively through 
finer ones, is thus sorted into dilfeiynt teas. The open leaf 
at the same tinje is blown out by the fan. • 

I pui'chascd one, but 1 do not find it does the work well. 
Sifting tea is a nice process, and I did not find it sorted 
the teas with any nicety. I have taken out the sieves, and 
use it now only for fanuiug, which it does very well, though 
no better than an apparatus which could be constructed 
at one-third the cost. . * 

I do not belteve in any present or future machine, for sif» 
tpig inasmuch as it is an operati<»n, which to be well 
done, has to he continually varied. More will he said on 
this head further on. 

I have now detailed shortly all the tea machines or con¬ 
trivances, I know, or have heatd of, and in my opinion, with 
tjie exception* of McMeekin'S ^lawers, tea raannfacture has 
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aot been much benefited by any. I must however except 
also Kinmond’s Rolling machine, for this, as stated, is very 
useful to partially roll-leaf, but in my .opinion it must be 
finished by the hand. There is plenty of room yet for inven¬ 
tors. The machine, as before observed most to be desired, is 
, t>ne to separate the small Pekoe leaves from the others, ere 
tlie rolling of the leaf is commenced. If sucli a machine 
existed, it would mtieli increase the value of all Indian teas, 
and if the Agricidtural and Horticultaral Society are inclined 
to offer a prize for any machine, it should be this. 

At the point, where the sopaiution should take place, the 
stalk is much tenderer than elsewhere, and this led me to 
think a blow, or concussion, on the mass of green leaf might 
effect the object. I attached a bow by the centre, to an 
immoveable board, placed at right angles to the plane of a 
table (like the back of a dressing table) and then, causing 
leaf to drop from above, subjected it to sharp strokes from the 
.string of the bow. It effected the object partially, for many 
Pekoe ends were detached, but it bmised and cut the other 
leaf too much also. I believe a revolving barrel, with blnnt, 
but thin narrow iron plates inside, which would strike the 
feaf placed within, as the barrel was turned, would perhaps 
answer. I give the above idea for what it is worth, for any 
inventive genius to improve on. 

As it is impossible, as far as I can see, to construct any 
machine, which should cut the stalk only in the right place, 
ergo, I believe some arrangement w'hich would take advantage 
of *the fact, that the stalk is tenderer there than elsewhere, is 
•the only one that could answer.. “ 

• Now to return to the manufacture of tea. I will consider 
each of the five operations detailed, which I believe arc all 
■that are necessary to make good tea, separately. 

Withering .—^There are severpl tests to show when leaf 
is withered. Fresh leaf squeezed in the hand, held near the 
' ear, crackles, but no sound should bo heard froin withered le^il 
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Again fresh leaf, pressed together in the palm of tihe handy 
when released, springs back to nearly its original hulk, but 
withered leaf, in like circumstances, retains the shape . into 
which it has been pressed. The stalk of withered leaf wiU 
bend double, without breaking, but fresh leaf stalks, if bent 

very little, break. Practice though soon ^ves a test * 

• 

superior to all these, viz,, the^ feel of the leaf. Properly 
withered leaves are like old rags to lay hold of, and no 
further test after a time, than the feel of the leaf is 
necessary. , 

The agents for withering leaf are sun, light, heat, and air; 
Of these the most powerful is sun, for it combines all the 
others with it. Light is a powerful agent, for if some leaf 
be placed in a partially dark room, and some in a well-lighted 
verandah, the latter will wither in half the time the former 
will take. If light and moderate ventilation be present, heat 
is a great accessary to rapid withering. • 

There is often great difficulty in withering leaf in the rains. 
It can be withered in tea pans, but “ the out-turn” is then 
more or less injured, for after infusion, the out-turn comes out 
green, instead of the proper “ new penny” colour. Withering 
in dholes is alsa objectionable for the same reason, though if * 
the heat is moderate the green effect is less. It is further a 
long and tedious operation. : 

Space and light are the great wants for withering leaf in 
wet weather. Bamboo medians, tier above tier, should be 
constructed in every available space. Large fi-ame% 
covered with canvas, may also be made •(by means of 
weights running ’over pulleys) to run up to the roof of any 
tea building. The leaf withers well in such frames, for heat 
ascends, and much heat is given out by dholes. 

It signifies not though where leaf is spread, as long as 
there is space and light. But the best plan of all, for w^ 
weather, is a house congtructed.ejqiressly for withering. 

^oyld be well lighted with glass (Best by a sky-light) with 
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3 furnace .outside, at one end, and a chimney at the other, (as 
already shown mig^ht be done for dliolin^) for by means of 
the communicating pipe, or pipes, any amount of heat can be 
got up in it, to wither leaf quickly in wet weather. 

In drj' weather, when leaf comes in from the ganlen, spread 
it thinly any where and turn it once early in the night. It 
will generally be withered^ aiu^ ready to roll next morning. If 
not quite ready then, put it outside in the sun. Half an 
hour’s sunning will ptohably finish < it. 

In \veb weather, if there is any. sun when it comes in, or 
any time that day, take advantage of the sun to wither the 
leaf partly, so much that, with the after withering all night 
under cover, it will be ready next morning. If not rciwly 
ncict morning, put it out in the sun, if there is any, till it is 
ready. 

Ill very wet and cloudy weather, when there is no sun and 
continual rain, so that the leaf cannot be put outside (for 
remember outside, when there is no sun, the light alone will 
wither it) artificial withering of some kind mn.st be resorted 
to. I have mentioned the only means I know of for doing 
this. 

As properly withered leaf is an important point in making 
good tea, it is well worth wdule to keep one or two men, 
according to the quantity of leaf, for that work alone. They 
soon learn the best way to do it, and if made answerable the 
leaf is properly ready for the Rollers, the obj(*ct is generally 
attained. In this and every thing else in tea manufacture, 
^ve different men different departments, and make them an¬ 
swerable. Much trouble to the manager, who should super¬ 
vise all, and much loss to the proprietor from bad tea, ^will 
then be avoided. 

Rolling .—This is a simple operation enough, when the men 
have got the knack of it. Sqme planters advocate a circular 
motion of the hands, when rcdling, uyder the impression it 
gives the leaf a better twist. * Some like a-olling it fonyard> 



CnHivafion and mm/aeiure of Tea in India, 268 

but bringing it back without lofting it turn during the back¬ 
ward motion. I believe in neither way, for it appears to me to 
be rolled no better, or no worse, by these plans than by the 
ordinary and quicker mode of simply rolling it way. The 
forward and backward motion is the simplest and quickest, 
and the way all rollers adopt, who arc given a certain -quan-, 
tity of leaf (say 80 lbs., a fair amount) to roll for their day’s 
work. In this ordinary rolling 1;he ball in the hands, 'tis true, 
•does not turn much in the backward motion, for 'tis more or 
less pMed biick, but whether it turns or not, does not, I 
believe, signify tlie least. * 

Rolling in hot pans was formerly extensively practised. It 
is not much done now. I have tried the plan, but found no 
advantage in it. 

Rolling on coarse mats, placed on the floor, might be seen 
also. Wlien, I visited the Assam Company’s gaidens, near 
Nazerah in Assam, I saw it done there. It is a great mis¬ 
take. The eoars(! bamboo mat breaks the leaf sadf}', and much 
of the sap or juice from the leaf, which adds much to the 
strength of the tea, runs through the coarse mat, and is lost. 

One and the principal reason why Indian tea is stronger 
than China is that in India the juice or sap is generally re- • 
tained, while in China it is purposely wasted. 

A strong uumoveablc smooth table, with the planks of 
which it is fm-med well joint'd together, so that no apertures 
exist for the juice of the leaf to run through, is the best thing 
to roll on. If covered with a fine sectul pattle mat, nailed 
down over the edges of the table, a still greater security is 
given against the loss of any saj), and I believe the slightly 
rough surface of the mat, enables the leaf to roll better. An 
edging of wood one inch above the surface of the table, shodid 
be screwed on to the edges over the mat, if there is one, to 
prevent leaf falling off. 

The leaf is rolled by a line of men, on each side of such a 
table (four aud-tv-half ftet is a goo^width for it) passing 
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from man to man, from the bhttom of the table to the top. 
The pitssa^ of each handful of roll, from man to man, is regn- 
■iat^ by the man at the end, who, when the roll, in his hand 
is ready,, that is rolled enough, forms it ^ into a tight com¬ 
pressed ball, (a truncated shape is the most convenient) and 
. puts it away on any, adjacent stand. When he does this, the 
roU each man has passes up one step. 

The roll is ready to make up into a ball, when it is in a soft 
"WiasAyt state, and when in the act of rolling, it gives out juice - 
freely. ’ None of this juice must be lost, it must be mopped up 
‘into the roll, again and again in its passage up the table, and 
■finally into the ball, when made up. 

' There will he some coarse leaves in the roll, which cannot 
be twisted. Tliese, if left, would give much red leaf in the 
tea. They should be picked out, by, say, the third or fourth 
man from the head of the table, for it is only when the leaf 
has been partly rolled that they show. The man who picks 
out the coarse leaf should not roll at all. He should spread 
the roll, and pick out as much as he can, between the time of 
receiving and passing it on. In no case allow roll to accumu¬ 
late by him, for if so kept it hardens and dries, and gives extra 
work to the last rollers to bring it into the mashy state again. 
Besides which, I rather think, any such lengthened stoppage 
'in the rolling helps to destroy Pekoe ends, and is certainly 
injurious to the perfect after-fermentation, inasmuch as it, the 
■fermentation, partly takes place then. 

. This finishes the rolling process. Each man as stated can' 
.'db 80 lbs., but there is further work for him, to be now des¬ 
cribed. ,, 

t Fermenting .—^The balls accumulated are allowed to stand 

^nhtil fermented. I look on this being done to the right'ex- 
itent, and no more, as perhaps the most important point in the 
whole mannfactm’e. 

■ Some planters collect the roll, after rolling, in a basket, and 
let it ferment, instep of making ^t up into baUs, forint 



(klihaUon ar^.fh/am/adiite o/ 'Tiatn tnAia. ' 

'purpose as described. I much prefer the ball systent for- the. 
following reasons. When a quantity is put into a 
together and allowed to ferment a certain, time^ what was put 
in first is naturally more fermented than what was put in lastj 
the former probably over, the latter under-done. ’The balls 
on the contrary can be each taken in successioh in the order* 
they were laid on the table, and thus each receive the same 
amotmt of fermentation. I think further the twist in the 
leaf is better preserved by,the ball plan, and also that 4i, largo 
quantity in a basket, is Apt to ferment too much in the centre. 

It is impossible to describe, so that practical use shall be 
made of it, when the balls are sufficiently fermented. The 
outside of the ball is no good criterion. It. varies much in 
colour, effected by the extent the leaf was witliered.* You 
must judge by the inside. 

Perhaps as good a rule as any, is that half the twisted leaves 
inside shall be a rusty red^'lialf of them green. Pijiotice alone, 
however, will enable you to pronounce when the balls are pro¬ 
perly fermented. There is no time to be fixed for iti The 
process is quicker in warm, than cool weather. 

The fermentation should be stopped,.in each ball, just at the 
right time. Great exactitude in this is all important, and * 
therefore, as I say, the balls should be taken in rotation, as 
they were laid down. 

The fermentation is stopped by breaking up the ball. The 
roll is spread out very thin, and at the same time, any remain¬ 
ing coarse leaves are picked out. 

This concludes the fermenting process. . * 

Sunning. —The* roll is then wijihout any delay put out in 
the sun, spread very thin, on dhallas or mats. When it has 

* The more the leaf is withered, the tliioker in consietency and the smaller 
in quantity, the Juice that exudes, as also the yellower in colour. Fmiher, tiie 
more the leaf is withered, the darker the outside of the halls. Bright rusty 
red is the colour produced with moderately withered leaf. Very dark green- 
. Isb red with much withered 1 m£ 
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become blackish in colour, it is collected and re-spread, so that 
the whole of it shall be effected by the sim. With bright sun¬ 
shine an hour, or even less, snus it sufficiently. It is then at 
once placed in the dholes, which must be all ready to 
receive it. 

' If the weather is cloudy, it may, nay should, nevertheless 
be put outside. The mere daylight helps to dry it, but it 
must in this case be kept out longer. 

If the weather is wet, it must diraethj, the balls are broken 
up, and the coai-se leaf is picked out, be sent to the dholes. This 
is the only plan in wet weather, but :he best tea is made in 
fine weather. 

Firing or DhoUng .—In the case of wet weather, unless you 
have very many dholes, fresh roll will come in long before the 
fii-st is finished. Ihe only plan in this case is to half do it. 
Half-fired, the roll does not injure with ang delay, but even 
half an hour’s delay, between breaking up the balls and com¬ 
mencing to (hive off tl»e moisture, is hurtful. 

In any but wet weather necessitating it, tlie roll can be fired 
at one time, that is not removed from the drawer, until it has 
become tea. 

’ The roll in each drawer, must be shaken up and re-spread, 
two or three times, in the process of firing. The drawer must 
be taken off the fire to do this, or some of the roll would fall 
through into the fire, and the smoke thus engendered would 
be hurtful. If the lowest drawer is made to slide in and out, 
a frame-work covered with zinc, should be made to run into 
a groove below.it, and this zinc protector should be always run 
in, before the lower drawer is jnoved. This • is part of Mr. 
IVfcMcekin’s invention, and is veiy necessary to prevent roll 
from the lowest drawer falling into the fire when it, the l<>wer 
drawer, is moved. 

The roll remains in the drawers, subject to the heat of the 
charcoal below, until it is (jtiite dry and crisp. Any piece 
then taken between the fis^efs should^>rc^ with the slightest 
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attempt to bend it. / ■ 

The manufacture is now completed. The roll has become 
tea. * . 

All the above operations should be carefully conducted^ but 
I believe the secret of good tea consists simply in first stop^ 
ping the fermentation at the right moment^ add secondly, in' 
commencing to drive off the moisture immediately after. 

I do not say that the manufacture here detailed may not be 
improved upon later, but, I do say that in the results of 
economy, strong liquor, and well-twisted leaf, its results are 
very satisfactory, and not surpassed by any other mode at 
present in vogue. I do not pretend that it will give teas rich 
in Pekoe tips. To attain this light rolling, as shown, must be 
resorted to, but just as far as Pekoe tips are procured, so far 
must strength be sacrificed. Until the small Pekoe leaves 
can be detached, and manufactured scpai-atcly, this must always 
be the case. . 

Fi-om the tea made, as described, by sifting and sorting, all 
the ordinary black teas of commerce ‘ as detailed in Chapter 
XXV. can be produced excepting “ Flowery Pekoe.” 

To make Flowery Pekoe the closed bad, and the one open 
leaf of the shgot are alone taken, and these are manu-* 
factured alone. It does not, as a rule, pay to make this tea at 
all, though it fetches a long price. It does not pay for 
the following reasons: 

1. After the head of the flush is taken, the pickers that 
follow do not readily recognize the remainder of the shoot, 
and consequently omit to pick many of them, A heavy lots 
in the yield is tUus entailed. , 

yiie after teas, made without these small leaves, are 
very inferior, as they are much weaker, and totally devoid of 
Pekoe tips. 

8. The labour, and eryo tlyj expence of picking the flush, 
is double. . * 

J have nevet .male Flowety .Pekoe, and would rather 
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therefore not advise in its manufactures, for the little I 
know on the subject is merely what I have| read, or been 
told. 

Green Tea .—^This also I have never made, and know 
nothing about it. The China plant is I am told, and believe 
^ the best suited to it. If so, it would probably be the best tea 
to manufacture in the Nortlv-West, especially as the black 
tea of those parts can not vie with Eastern Bengal produce. 
The market for it is not large', but peither would the quantity 
manufactured in the Nortli-West be so. 

Though I cannot advise myself, as to the manufacture of 
these two last teas, I am glad I can give the following direc¬ 
tions regarding them from a “ Prize Essay on the cultivation 
and manufacture of tea” by Mr. H. A. Shipp. The prize for 
the Essay, from which the following is an extract, was given 
by the Agricultural and Hoi'ticultural Society of India. 

As I havq nothing more to say of manufacture, the follow¬ 
ing exti’act will conclude this chapter: 

Flowery Pekoe is manufactured quite differently to the above 

Plow r P koe submitted to neither the roll- 

owcry e oe. roasting processes. When the 

leaves (to be plucked as described in a preceding paragraph), 
«from which this class of tea is made, are brouglit to the fectory, 
they are thinly spread upon mats and exposed to the influence of 
the sun for twenty minutes ; after which they are cooled in the 
shade and again exposed to the sun in larger quantities, until the 
leaf has well shrivelled, when it is thinly sprinkled into flat sieves 
and placed over slow charcoal fires in the “ choolHas” above 
mentioned, being at the same time covered up to keep in the 
aroma, ^ior to being finally packed, this tea must be placed to 
^depth of five or six inches in each sieve or tray and thoroughly 
dried which takes about eight hours. The leaf having been 
car^uUy plucked in the gardei^ (as advised) <by the “ Pekoe- 
Gang,” requires neither winnowing, sifting, sorting nor picking, 
but should he packed, while hot, as soon as it is ready, <tno 
flavour being thereby improved. 

The manufacture of green tea is a very tedious and lengthy 

Mode of nmunfactur. pi^ed in 

ing green tea. Oachar^ hut the following is a brief des¬ 

cription of the mode in which it is perr 
formed the Chinese tea-makers emplojled there. 
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The joang leaves are, as soon as gathered, tbicen to the factory 
and immediately spread out to cool, which occupies some consi¬ 
derable time. They are then put into the horizontal pans and 
submitted to a heat of 160° until perfectly soft and pliable; 
being kept constantly, stirred to prevent their adhering to the 
sides of the pan, after which they are quickly rolled and made 
up into balls, in the same manner as black tea, and exposed to 
the sun on mats to diy, the juiccvbeiug expressed* from time to^ 
time by the hand. This takes three hours, and they are after¬ 
wards transferred to the pans, whera they are again heated and 
constantly stirred until the leaves become perfectly crisp and dry, 
which will occupy several hours, as it is necessary to bri»g out 
the required colour by this* pr-ocess... The more juice that is ex¬ 
tracted from the leaves the better will be tire colour and flavour 
of the tea, and this might possibly be more effectually done by 
machinery than by the hand. The tea, being now ready for the 
packing-house, is submitted to the same processes, as before 
mentioned in the case of black teas, and classified into Twankay, 
Hyson, Impeiial, and Gunpowder. 

CHAPTER XXV. 

Sifting and Sorting. 

Tuts is a very impoidant item in the manufacture of tea. 
Careful and judicious sifting, as contrasted with the reverse,, 
may make a difference of 4 or 5 annas a Ib in the sale of teas. 

I was shown some tea, quite lately, which as regards 
“ liquor,” was valued by the brokers at Rs. 1-3 per Ib. but* 
the “ tea” at only 14 annas ! This was entirely owing to 
faulty sifting and sorting. 

I don’t believe in any machine for tea-sifting, simply because 
it is not a regular process. For example, you cannot say 
that, to make Pekoe, you must first use one sieve, then 
another, and so on. The sizes of sieves to he used, and the 
order in which »they are to be used, will vary continually, 
as both are decided by varying causes, viz., the comparative 
fineness or coarseness of the tea made daily, the greater or 
less presence of red leaf in it, and (because tea varies much 
during the season and gets ^coarse towards the end) by the 
time of the year. These points all necessitate changes in thi^ 

sizes, and the order of the sieves. • 

. • • 
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Tis true sieves miglit be changed in a maebine as re¬ 
quired, but tbe only machine that could even pretend to 
save labour, would be one in which all the sieVes were ar- 
ranged one below the other, and thus the tea wonld fall 
through each alternately, the motion being common to all. 
' But this won't do for tea sifting. Judgment must be used 
to decide tie length of time each’ sieve is to be shaken j fur¬ 
ther, with how mmh motion, it shall be shaken, &c., &c. But 
this is* simply impossible witli any machine, though all 
pecessary to sift tea well. 

The cost of tea-sifting by hand (see chapter XXVIII.) is 
not 8 annas per maund including picking out red leaf, which 
mmt be hand work. Good and bid sifting will affect the 
value 5 annas per Ib. or Bs. 25 per maund ! 

With all parts of tea manufacture, it is well to employ 
the same men continually in each department, but above 
all, perhaps,,should this lie done in tea-sifting. A good sifter 
is a valuable man. He knows each kind of tea bv name : 
he knows what sieves to use, and the order in which to use 
them for each tea; what the effect a larger, or smaller mesh, 
will have on each kjnd, &c., &c.. See. In fact, he knows 
'much more of the practical part of sifting tlian his master 
can, though the latter is, probably, a better judge how far 
the teas are perfect when made. 

' Tea sieves are of two kinds, both round. One made of 
trass wire with wooden sides, 8^ inches high, the other cane, 
with bamboo sides, inches high only. The latter are 
called “ Chinesa sieves,” and though the brass ones are used 
in many places, there is no. possible comparison between 
them, for the labour required in the use of the brass ones 
is much greater, and the results, as regards well-sorted tea, 
much better with the Chinese. 

Botti kinds are numhere^ according to the number of 
orifices in the mesh, contained in one linear inch. Thus 
a No. 6 sieve has 6 orifides to the in^hoin both; but in 
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the brass kind, a No. 6 has six orifices including the wire j 
in the China kind, the cane between each ape^ure is not 
included in tlie measure. Thus the orifice in a No. 6 China 
sieve is exactly ^ of ^n inch square, hut somewhat less in 
a brass sieve. 

As I well know brass sieves cannot remaindn favour aftew 
the others have been, only once tried, I shall confine my 
directions to the China kind. 

I practise, and I advise, tea to be sifted daily. The tea 
made one day, sifted the day after, and in fact stored away 
in the bins ready sifted. I find it is more carefully done 
this way, for by the other plan a larger quantity being done 
at once, by several men, they cannot from want of practice 
be expert. But by the daily plan, one, two, or three men 
as necessary, can always be kept on the work, and conse¬ 
quently they learn, and do it well. 

To sift, the following China sieves are required, and if 
dally sifting is resorted to, they will be found ample for any 
ordinary sized garden. 

4 of No. 4 I 9 of No. 9 

6 of No. 6 9 of No. 10 

6 of. No. 7 6 of No. 13 

4 of No. 16 

Besides these, three or four brass sieves of No. 7 size are 
required, on which the coarse teas csiu be broken, for the 
China sieves arc too delicate for this rough work. 

Previous to sifting, all red leaf should be picked out of tlie 
tea. This, as ^itatcd under the head of Manutacture, should, 
be done twice before the “ rolP^ is fired, but towards the end of, 
th*e season, especially, some will still remain in the made tea, 
and this must be carefully separated. 

Prom what I have said, it is evident that no rules can be 
laid down as to what sieves, to employ, to get out cert^ 
teas. Only practice 8au teacli»this. 






of::Ilea: in 


/‘BortHer t»raptjce can only enaljle ybtt.to' jud^^of different. 
t>f tea. Iliis essay would,. However, W incomplete; did 
it not contain a description of. tli^. ■ Such, a description .has 


been ably given by Mr. J. H. Haworth, in his “ Infoimation • 
and advice for the tea planter from' the English market,” 
fJourml, A. ^ U. Society of India,' vol. XIV -,) and, as his 
knowledge on tiie subject is far in advance of mine, and conr 
sequently. morie tjr the point than any description I could give, 

I will iclosa ^ti^lbiJlpter with the following extract from his 
valuable pamphlet, and trv&t he will excuse my doing so : 

. ■' Qf the ddfaifemi clOisees of Tea,' ' 


T^- are arranged" in .Virions classes according to the size, 
• make; and color of the leaf. ‘ I tiseat first? and principally of 
.the j^ck descriptions,'as Qteen Teas are manafoctored in 
’ a ftw of tlife Tciirgrowipg districts.of India. 

The following platera come under the name of Black Tea 


. FldWery Pekoe. 


(Tlroten Pekoe. 

Orange. Pekde.' * . ‘ 

S 

Pokpo Dust. 

■Pekoe.' '. * . . 

^ • 

1 Broken mixed Tea. 

;Pe^6e Souchong.. 

.a 

Brofceri Souchong. 

.Souchong. 

a 

.§ 

Broken Leaf. 

Congou. 

.1 

Fannings. 

Bohea. 

w 

• ^ 

.^Dust. 


■' We occasionally meet with other names, but they are 
generally original, and ought not to .be enconraged, as a few 
simple terms like the above' are snfiBciently comprehensive to 
describe all classes manufactured. 

•Perhaps before entering into a detailed description of the va¬ 
rious classes it wiU be well to explain the term “ Pekoe” (pro¬ 
nounced Pek-oh,) which, as "wo sed, occurs ih so many of the 
> -names above quoted. It is said to be derived from the Chinese 
,wo'Srde “ Pak Ho” which are said to signify white dowiU The 
raw material., constitnting Pekoe when manufactured, is the 
young bud just shooting forth, or the young leaf just expanded, 
which on minute examination will be fonnd to' be covered 
with a whitish velvety down.* On firing these young leaves, 
the down simply undergoes slight change in color to grey 
or greyish yellow, sbmetim«^,as<far as a yellqwu& orange tu^ 



(^Ikaiion and M^ntj/adura' of %a in, 

i • • ' " 

• Whei^ tlie prepirfecj tea* isonsists eatirely of groyjsliot;' 55 rtten'i^ 
jsh greyish Pekoe, witii na* or very little dark leaf lalxed, It 
i« cdlca h’lowery Pekoe. * * * , 

FlowexyPeboe is picked from the shrub entirely separate 
from the other descriptions of tea, only thcf buds and young 
leaves being taken, la the preparation it is not subjected so 
severely to the action of heit as the other classes of tea, and ■ 
generally preserves a uniform greenish grey or .silvery pfley 
tint. Its strength in liquor is very great, flavor more approach* 
iiig that of greou teas, but’ intiuitely superior, having tho 
sti’ength and a^tringcncy without th6. bitterness of the grceu 
^ieseriptions. The liquor is pale, similar to that of a green tea, 
and the infused leaf is of«. umtbrm gi'cen hue. In many in¬ 
stances whei-o too much heat has baeli employed we find dark 
leaves intermixed, and the prevailing color, green, is sprinkled ’ 
with leaves of a salmony brown tingo"*Which is the proper oedov 
for tlio out-tuim of any other ordinary, black leaf tea. A very 
common mistake is to. call an Ordinary Pekoe that may con- 
taiu an extra amount of Pekoe ends, "plowery Pekoe. When 
this class of tea ip strong and pf Plostcjy Pekoe flavor, it is 
called by the tiude a J’ekoe of Flowery Pekoe kind. lu- 
Kiiglatid Howery Pekoo sells, as a rule, from 4s. 6d^'to Os. 6d. 
per lb. One parcel has sold as high as 7s. (kl. 

lly many jieople the expediency of making F]o\ifery Pekoe 
is ranch doubted. The true Ploweiy Ptkoe leaf is the one un¬ 
developed bud at the end of each twig. To pick this alone, 
without any ordinary Pekoe leaves, involves a great deal, of ‘ 
trouble aud exiiense, and I ilnnk, though tho Flowery Pekoe 
be very v.iluablo, that tiie account would hardly balance when 
we consider tho dcteiioration of tlie Pekoo by tJhe abstraction of 
the young leaves.^ 

An ordinary Pekoe is a tea of blackish or greyish blackish 
aspect, but dotted over with greyish or yellowish leaves which, 
on close inspection, will be found to possess the downy appear- 
auce which gives tho nitmo to Pekoe. In general we do not 
find the whole leaf covered with doWOt, but only part of it, 
which, in its growth has been developed later than the other 
parts. These are called by the tiade “ Pekoe ends,” when very 
small Pekoe tips. A Pekoe is generally of good to fine flavour, 
and very sti-ong, and its liquor dark. Ita value is from 2a. 9d. 
to 3s. 8d. per lb. * , 

When the PckoC ends are of yellowish or orange hue, and 
the leaf fs very small and even, the tea irf called Orange Pek(*. 
in flavour it is much tho same as an ordinary Pekoe, and many 
growers do not separate the two varieties, but send them away 
in the finished state mixed* togethm*. Its value is from 2d. to 
4d. per Bj more than Pekoet • 

The term Pekoe Souchong is ^nerally applied to a Pelroct 
that is deficient ib |*ekde euw or a bold, Souchong class leai^ 
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^with a few ends mixed. We often meet with it applied to an 
unassorted tea, including perliap Sonchong, Congou, a few 
Pekoe ends, and some broken leaf. Prices range from 3d. to 
2s. lOd. 

The name of Broken Pekoe indicates at once what class 
of tea it is, namely, Pekoe which has been broken in the mani¬ 
pulation or otherwise. It possesses the strength and dne flavour 
of a foil leaf Pekoe, being therefore only inferior to it iu pint 
of leaf. In value it is very little inferior to Pekoe, sometimes 
as valuable, or even more so, as owing to the frangibility of 
the tender Pekoe ends, they are sometimes broken off in very 
large quantity, thus adding to the value of the broken tea, 
though at the same time deteriorating the Pekoe. Prices foom 
2s. to 3s. 4d. 

Pekoe dust is again still smaller broken, so small in fact as 
actually to resemble dust. It is of great strength though often 
not pure in flavour, as frequently any dust or sweepings from 
other tea is mixed with it to make the lot larger. The price 
of Pekoe dust may range from Is. 6ti. to 2s. 8d. 

A tea only slightly broken is often called by the planter Pekoe 
dust; again an orange Pekoe is often called Broken Pekoe, and 
the converse. A knowledge of the signification of these and 
other terms would teach the grow'er to be very careful in mark¬ 
ing his teas, as the nomenclature influences to a great extent 
the sale in the home market. 

Having described the finer teas we now come to the considera¬ 
tion of the classes of tea which foiua the bulk of the manufactui-e 
of a garden. 

Souchong may be taken as the medium quality, and when 
experience and skilled' labor are employed in the mann&cture, 
as the bulk of the produce of an estate. Tbe qualifications 
for being comprehended under this term are just simply an even, 
straight, or slightly curled leaf, in length varying say from half 
an inch to one and-a-half inch. It has not the deep strength of 
Pekoe, but is generally of good flavour, andoffmr strength. 
The prices of Souchong are Irom Is. lOd. to 2s. 8d. 

Congoti comes next. It may be either a leaf of Souchong 
land, but too large tp come under that class, or though of smal¬ 
lish sized leaf, unevenly made, ^ or too much curled (so as 
to resemble littie balls,) to be so classified. The flavor is much 
same as that of Sondiong,, but the tea has not' so much 
strength.' Some of the lower and large leaf kinds may be only 
worth perhaps from 1«. 3<i. to Is. 6rf. whereas the finer' qualities 
sell as high as 2s. to 2s. Sd. per ft. 

' Bqhea is again lower than a Congou. It may be either of too 
la^e' a leaf to be Called Congou, or, as is generally the case, 
it inay consist principally of old leaf, which, on being fired, does 
not attain the gr^ish blackish colour which is to desirable 
for all the Ua^ leai kinds except Flokreiy Pekoe, bat remains 
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of a browpiBb, or even pale yellowish hue. It has scarcely any 
strength, and is generally or coarse flavor, sometimes not, but 
is never of much yalue unless of JVamum kind (a term which 
will be described hereafter.) We may quote prices at from 
8d. to 1«. 2d. per &. 

We now come to the ‘broken descriptions of these middle and 
lower classes of tea. 

Broken mixed tea is, as its name imports, a mixture, of the 
various kinds of tea broken.. It may have a very wide range, 
include some of the lower classes or approach Broken Pekoe 
in chaiueter and value, but the 'kind usually thus named is a 
•tea worth from Is. 8d. to 2#. 6d. generally of a blackish aspect, 
and containing a few Pekoe <!nds. * 

The term Broken Souchong is commonly and appropriately 
applied to a tea, which, though broken, has some approach • 
to a full leaf, and that of the even Souchong character. Its 
value may vary, say from 1«. 6d. to 2». 2d. 

Broken leaf is a term of great comprehensiveness, but gener¬ 
ally is used to sigidfy a tea worth from 8d. to 1«. Id. per fc. 
It may be of a brownish, brownish blackish or blackish color. 
Its strength is seldom great, but its flavour may be fhir or good, 
but in the lower qualities it is genemlly poor, thin, or coarse. 
It would be better to employ this term only as a general name 
of Broken Tea, and not to use it to signify any particular class, 
as it is very indefinite. 

Fannings is similar in color and class of leaf to Broken Leaf 
as described above; in value also much the same, perhaps ou 
the average a little lower. I suppose, in most cases, the mode 
of its separation from the other classes of tea is, as its name 
implies, by fanning. • 

Dust is a very, small broken tea, so small in fact as to approach 
the minuteness of actual dust. It is often very coarse, or 
“ earthy” in flavor, owing perhaps to sweepings and dust having 
become mixed with it. Its value is from m. to Is. fid. In any 
tea of this class worth more than these quotations, a few Pekoe 
flnds or tips will geueraily bo found, which bring it under the 
name of Pekoe Dust. 

We will now look at Black Teas in a body and point out 
what is desirable and what is objectionable in tliem., ' • 

We have seen that all teas which contain Pekoe fetch higher 
prices than others, consequently •we infer that Pekoe isadesi- 
dci-^tum. If we glance at the descriptions of the varions class¬ 
es of tea which have been given above, we shall find that It 
is an element of strength and good flavor.. .Ido not mean to 
say that any Pekoe is stronger o'r of , better flavor than any t^ 
which does not contain Pekoe, as the soil, tixe climate, the cul¬ 
tivation, the manufactni'e and vaftops other causes, may influence 
the strength and ^avor of i different teas; but as a rule, in ti^ 
are! produced padlr the eeftoe, ofrcomstances, the classea 
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o<mtammg Pekoe are stronger and of better flavor than those 
-nithont it 

lUereis another class of tea which I have not yet des¬ 
cribed, that possesses very great strength tnd very fine 
flavor. This is the class known as the “Namana kind.” 
All readers of these pages who have been connected ‘with 
India any time will recognise the word * though they may 
not quite see how it comes to occupy the position in which 
we consider it It is said tliat its first application in this manner 
arose from a planter Imviug sent to England some sam¬ 
ple boxes of tea with the ticket “ namuna” on them. These 
teas happened to be of the peculiar description which now goes 
by thkt name, and which I proceed to describe. The London 
Brokers have always since then applied the name namuna 
‘ to this class of tea. The leaf may have perhaps the ordi¬ 
nary greyish blackish a.spect with generally a greenish tinge. 
In the pot it produces a very pale liquor, but on tasting it, 
its quahty belies the poor thin appearance of the infusion. 
It is very strong, stronger by fer than ordinary pekoe; in 
flavor say about half way between a flowery pekoe and a 
green tea, quite distinct from the flowery pekoe flavor, 
possessing somewhat of the rasping bitterness of the green 
tea class with the flavor a little refined. The out-turn is 
generally green, sometimes has some brownish leaves mixed. 
Any of the black leaf teas may be of this class, from the 
Pekoe to the lowest Dust, and all throughout the scale, if the 
flavor be distinct and pure, may have their value enhanced 
iron 4d. to lOd. per fc. 

Similar in every re-spect except one is the Oolong kind. 
The one wanting quality is the strength, sometimes, by the 
bye, the flavor is a little different. It may have the greenish 
greyish blackish leaf (though generally the green leaves are 
distinct from black ones the tea thus being composed of ^y- 
idi, blackish leaves with a few green ones intermixed), al¬ 
ways has the pale liquor, generally the greenish infused leaf, 
but sometimes it is sadly intermingled w'ith black leaves, as it 
is, a, tea Vhose flavor is frequently burnt out, though its 
weakness and green appearance are no doubt often cans^ by 
deficient firing. Teas of this kind on the average sell below 
the ordinarily-flavored teas of tho same class qf leaf. 

In teas of ordinary flavor 'the following rules hold good: — 
The darker the liquor the stronger the tea, and the nearer 
ilie approach of the color of the infused leaf to a thuform sal- 
mony , brown, tlte purer the flavor. Whenever we see any 
black leaves mixed with it (the out-tnrn,) the tea has been 
’ evei^h«d, and we may eiihej: expect to find the strength 

* I need hardly iwnark that the Hinduetai^ word Kaimma, ( pronounced 
'SeittdoDab) nteanaMttipi«. ^ ' . • 
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bnrnt out of it, or else to find it marred by having a burnt 
or smoky flavor incorporated with it. When •yon come 
across an altogether black or dirty dark brown out-turn, 
you may b{! certain of pale liquor containing little or no 
strength and, no flavor to speak of, unless sometimes it be 
sour. This is a qtmlity which I shall now touch upon, and 
regret that I cannot with any certainty give any reliable in¬ 
formation whereby the planter may guard against this great-^ 
est of faults. It may havq various grades,—slightly sourish, 
sourish, and sour, depreciating the value of the tea say from 
Sd. to Is. fid. per lb. The flavor of^ a sour tea is hardly capa¬ 
ble of description. It is not so acid as sour milk, in not 
acid at all, rather a sw^t flavor ,than otherwise bein^ blend¬ 
ed with the sourness. It is extremely unpleasant in its 
more developed grades, and cannot ba easily understood ex? 
eept by actual tasting. To the uninitiated this feult is only per¬ 
ceptible in the more strongly marked instances, but to one of 
the trade • the least tendency to it not only condemns the par. 
col at once, but also causes him to suspect any other lots 
made at the same or any other time, by the same grower; as 
it is a curious but unaccountable fact that some two or throe 
gardens (or growers ? ) almost always produce teas having this 
fault. I will not cite all the different explanations that have 
been offered on tliis subject; I w’ill simply quote the one 
which seems to have gained most ground and leave those 
more competent than myself to expi'ess any opinion.on the 
snbject. The cause assigned, to which I refer is, that the tea 
leaf after being picked is allowed to remain too long in the raw 
state before being tired, during which time it undergoes a pi-o- 
coss of fermentation ; some, then, say fSxat this causes sourness, 
while others .maintain that the fermentation is absolute!^ 
necessary for the • prodnetion of a black tea. The fact that 
wo never meet with sourness in a green tea, one featm-e in 
the preparation of which being that it is fired almost imme¬ 
diately on being gathered, goes to corroborate this view. 

Burntness 1 have already referred to. As I said before, it 
Biay either destroy the strength and flavor fcltogethcr or 
sometimes without destroying the strength, add an unplea¬ 
sant burnt flavor to it. When the tea has the flavor .of 
smoko about it, it is called smoky or smoky burnt. By being 
burnt a tea may bo doteriosated in value say from 2d. to Is: * 
pepr fc., The symptoms of burntness are a dead black leaf (as • 
opposed to the greatly desired greyish blackish color) haVing 
a burnt smell wMch often entirely neutralizes the naturiu 
aroma of the tea. In looking over a broker’s character of 
a parcel of teas you may occasionally meet with the terms 
“ fresh burnt,” “ brisk burnt” ob “ malty burnt.” These phrases 
do not cariy a cemdemnatory meaning with them. The 
iq^ning of thi ,worcl burnt * as, msed here, would be better 
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enressed by the term fired. The term malty means of full 
rich flavori perhaps from the aroma of this class of tea resem¬ 
bling somewhat that of malt. Teas of the .three above des¬ 
criptions yon may have noticed, often fetch ve^ good prices. 
The meaning of the word “ full” applied to a liquor is hardly 
appreciable except by tasting. It does not signify strength 
nor flavor, 'but is opposed to thinness. A green tea may be 
. strong or of good ^vor, but its liquor is never full. Ful¬ 
ness is generally characterised by. a dark liquor. The quality 
known as body in a wiqe somewhat akin to fulness in a 
tea. We speak of a “ full” leaf tea in contradistinction to a 
broken leaf. “ Chaffy” is generally used in connection with 
Bohea and other brown leaf classes of tea. A light (in weight) 
brown, open or flat leaf, in fact one resembling chaff, would 
be called chaffy. The lower classes of tea, specially the 
dusts, are often described as “ earthy” in flavor. By this a 
coarse low flavor is understood, perhaps often causea by the 
admixture of real dost. 

When the make of a tea is spoken of, as a “ well made,” 
“ fiiirly made,” <fcc. leaf, the effect of the manipulation or roll¬ 
ing is referred to. We may have a “ well-made even,” or a 
“ well-made mixed large and small” leaf. We may have a 
“ straight” or “ curled,” or a.s the latter is generally expr0ssed 
when applied to a largo leaf tea, “ twisted” leaf. It may be 
“ flattish-made,” indicating that though the leaf is not open 
it wears a flatfish aspect, or it may be open, which betrays 
a want of sufifleient or ekilfiil manipulation. A “vriry” leaf 
is small, perfectly rolled, ai;d very thin (in diameter) gene¬ 
rally rather curled, so as, in fact, to resemble small pieces of 
bent wire. It will be seen at- once that only the finer teas 
‘can have a wiry leaf, principally the Orange Pekoes and 
Pekoes. Sometimes we meet wi& a fine Souchong that may 
be thus described. 


Orem Teem. 

As in the. North-West provinces Green Teas form the bulk 
of the produce, it will be well to give a short description of 
them though the tenor of my remarks below will shew the 
general opinion as to the desirability of making them.* 

Gunpowder is the most valuable description, its price rang¬ 
ing from 2s. 8d. to 3s. 8d. ]ibr &. Instead of possessing the 
Ioi)g and thin finished leaf which is the desidcratuni of Black 
Teas, it is rolled into little balls more or less ronn^ varying 
£rom onei-eighth to one-quarter of an inch in diameter. Some- 

• I think I need hardly pause to correct the popular error that the green 
and black Teas are made from two different species of plant. Most of my rea¬ 
ders will know that they are both made from the same leaf, the differenoa 
-Ijing only in the manufiicturet » ' ‘ * 
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iimes it is not altogether composed of round leaf^ but has 
some long leaf mixed. t 

When the Tpa is of the shape of Gunpowder, but is larger 
than the siae above quoted, it is called Impexual. Prices of 
Imperial are from 1 Od. to 2«. 6d. 

Amongst Green Teas Hyson may be taken as the parallel 
of Souchong of the black leaf descriptions. Undoubtedly there 
is often much young Pekoe leaf in it, but all chaqce of discrimi-^ 
nating it in the finished leaf ^ is done away wfth by the change 
in color. Hysons sell from li 2d. to 3s. fid. 

Young Hyson is smaller thdn Hyson, occasionally slightly 
broken. It fetches from 7d, to 2s. 6cZ. 

Hyson skin consists of* the bold broken leaf ofHySonand 
young Hyson. A small broken Green Tea is seldom sent to 
the home market. The rehson of this is obvious. When wa 
consider that Hyson Skin only fetches from 7d. to Is. it is apparent 
that anything approaching a dust would give very little chance 
of a profit. I have seen one or two parcels too much broken to 
come under the title of Hyson skin, sell at 3d. to fid. per ft in 
London. It would be well if some of the Indian planters would 
take a lesson from the Chinese, and not send home their very 
low teas, black or green, as they are very difficult of sale in 
London, and in many cases cannot pay the cost of packing 
and shipping. The Chinese make a great quantity of their 
broken teas into Brick Tea and send it into the central provinces 
of Asia, where it meets with a ready sale. I do not see why 
this should not be done by the Indian growers. There is a large 
consumption of tea on the other side of the Himalayas, not very 
far from Darjeeling and Assam. I hear also that in the neigh¬ 
bourhood of tlie growing districts, esqrecially the north-west 
provinces, the patives are beginning to consume largely, and will* 
pay 8 As. to 1 Rupee for a tea that could not possibly fetch more 
than Is. to 1«. fid. per ft in England. Whether the natives 
of India, as a whole, do or do not take to drinking tea, will have 
a material effect on the future prospects of the article. 

Before dropping the subject of Green Teas, I will say a word 
or two as to the expediency of making Green Tea. I have 
questioned several experienced people on the subject, but none 
can tell me their especial object in manufacturing their leaf 
into green tea. One gentleman told me that * he thought that 
it was because tlfeir tea-makers ^Chinamen) knew better how to * 
make greens than blacks. I have carefully examined the • 
leaf of Several of the north-west green teas, and noticing their 
English sale prices, consider that they would have sold on the 
average at least 3d. per ft higher had they been made into black 
Tea. TTie best way to test this would tie to have green and 
a black tea made from the sameloaf, and then to value the one 
against the other. I regret that I have never had the opportu- 
of doing thlh. ^ W% notice •th^t* the largest and most ,ei?i 
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perienced producers never make green tea 
I must 'not pass over Gaper ■without a short dracriptioti.- 
It is a tea which is made in large quantity ii^ China, though I 
have only seen one parcel of Indian growth. It forms a link 
between the black and green descriptions. The color of the 
leaf is a very dark green, in form it is similar to a Gunpowder, 
Imperial or round leaf Congou. The liquor is pale and the 
'.nutetnrn green^ flavor perhaps nearer to that of a green than of a 
black Tea. 


CHAPTER *XXVI. 


■ Boxes, Packing. 

By far the best tea boxes are the Teak ones made at Raii- 

, . . .* 

goon; The wood is impervious to insects of all kinds, even 
white-ants. Sawn by machinery, the pieces sent to compose 
each box, are very regular. The plank is half inch, and each 
chest made up measures inside 23 by IS by 18^ inches, and 
necessarily outside 24 by 19 by 19^ inches. The infier cubical 
coirtents are 7,659 cubic inches, and this suffices for above one 
tnaund of fiqe, and under a maund of coarse teas. 

Each box is composed of fourteen pieces, vis., for the two 
long sides three eachj for' the two short sides, two each, two for 
the bottom, and two for the lid. By the arrangement of 
three pieces in the long, sides, and two only in the short sides, 
^the centre piece of each long side is attached to. botk the short 
end pieces, and thus great strength in the box is insured, 
there being no place where it can possibly separate at the 
joints. 

These boxes are not made to “ dovetail.” Each piece (and 
they are sawn with mathematical regularity, as to length, 
bifeadth, and thipkness) must be nailed to its neighbotir.' The 

• best nails for this are the kind called “ Erench Pins” 1| 

• inches long. 

The wood is sokl at Rangobn in bundles, and could be 
bnded in Calcutta for about Rs. 1-8 or 1-12 per box. The 
boxes need not be made up till shortly before they are wanted, 
and in this form, of compact bundles of short pieces, are very 
Mavenisni ffir transport and stowage. 
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Of course in many districts these boxes are not procurable, 
and local ones must be made. If so^ use hard wood, hnd make 
your boxes about the size given above, for small boxes add 
much to tlie cost of freight. 

Let the planks be f th of an inch thick, for 4 inch, that is 
ith inch boards are not strong enough, except they are of teak 
or any other very good wood, 

Take care the joints of the seVeral pieces, composing the 
* sides and ends, do not coincide at the corners, for if they do, 
the box is very apt to come asunder: 

The best way to arrange^ie pieces is as described in the’ 
Rangoon boxes above. 

" A form" must be made on which the inner leaden case 
shall be constructed. That is, a well-made, smooth box, to 
fit exactly into the box you pack in. It must be some three 
inches higher than the interior of the original box, and have 
bars running across inside, for handles, to lift it up, and let 
the lead case slip off it, after it, (the lead case) is finished. 

Solder your lead case, over your form, in the way to waste 
least lead. In the Rangoon boxes described, two large, two 
small sheets* and one piece 22 by 9 inches (let in between 
the two large sheets) suffices, and there is little or no waste. 

The lead case ready, hold up the form by the inner rods, 
and let tlie case slide off. Put it at once into the packing box, 
taking care no nails protrude inside, or any thing else which 
will hurt it, and thus prepare all the boxes for the break of tea 
you are about to pack. 

One great advantage the Rangoon boxes, and in faet all 
machine-sawn bosces, have, is their equal or nearly equ^ 
weight. Purchasers of teas, at the public auctions, require 
" the tare” of boxes to be as near the same weight as possible. 
If the tares differ much, say more than three lbs., the tea will 
be depreciated in value. It is well there should be about the 
same weight of tea in all the boxes, that contain any one kind, 
* Large ^ 87^y 22 iachd. ^all lead 25 by 19 inebes. 
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but this is not nearly so essential, as approximation in " the 
tares.” ' • 

Your boxes all ready and lined with lead, choose a fine day 
for packing. Do this wliether you finally dry the tea in the 
sun, or over the dholes ; for even in the latter case, it is well 
to avoid a damp day. 

But before you pack, you must bulk. Tliat is you must 
mix all the tea, of any one kihd, so intimately together, that 
samples taken out of any number of chests, shall agi-ce exiictly.' 
This can be done, by turning out all the tea on a large cloth, 

' placed on the floor, and turning it^ver and over. No two days 
teas are exactly alike, and you have perhaps a month (say 
Pekoes) to pack. It is tlu'refore necessary to mix them well. 

Though I know many planlci’s think the fumes of charcoal 
necessaiy and beneficial for the last drying, I do not. I have 
tried both sun and charcoal for it, ^lid no diflerence was 
perceptible. The former costs nothing, is more commodious, 
and I always employ it when possible. The sun (rannot burn 
the teas, the charcoal, if the heat is too great, may. 

Whether you use sun or charcoal put the tea hot into the 
boxes. The only object of the final drying is to drive off the 
moisture, which it will certainly, in a more or less degree have 
imbibed since its manufacture. Even the large zinc-lined bins, 
which should be fitted up in all tea stores, and in w'hieh the 
tea is placed after manufacture, will not entirely prevent damp, 
so in all cases a final drying is necessary. 

Keep it in the sun, or over the charcoal, until it is hot 
throughout, hot enough to ensure all the moisture having 
been driven off. Then put into the box enough to about one- 
quarter fill it. Now let two men rock the box, over a half 
inch round iron bar, placed on the ground, until the tea has 
well settled. Then place a piece of carpet over the tea, the 
exact size of the box, and let a man stand inside and press it 
down a minute or tw’o with^ his feet. Now fill up nearly 
another quarter, and pres% it again ovdr the carpet as before. 
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Repeat this, putting less and less into the box each time, as 
you near the tbp, until it is quite full, hut do not rock it the 
last two or tlwee liimes at all. Only press it with the feet as 
described. No patent screw press, or any thing else, will 
pack the tea better or niore closely than this plan, and when 
the men are practised at it, you will lind tliei'e , will not be a 
difference, of more than two or three lbs., in the teas of any 
one kind put into the boxes. • • 

• The box full, just even with tho top, and well pressed down 
to the last, lay over the tea a piece of the silver paper, which 
is found inserted between eibh sheet in the lead boxes. This* 
prevents any solder, or rosin, getting on the tea, when solder¬ 
ing the top. Now fit on the lead sheet top, solder, and nail 
on the wooden lid. 

Weight tea in each box .—The boxes ready lined, with a load 
cover, loose, must be all weighed before the tea is packed, and 
again after they arc filled and soldered down, but before the 
wooden lid is put on. The difference of these weij'hts, minus 
the weight of the little solder usc<l in .fastening down the top 
lesul, (for which allow say one pound to give a margin also) 
will be the net weight of tea in each box. 

Thin iron hooping, put round both ends of the boxes much 
inci’oases their strength, and is not expensive. 

Stamp each box on its lid, and on one end. Use for this 
zinc plates, with the necessary marks cut out in them. A 
brush run over "these with the colouring matter does the work 
well and quickly. 

Let the stamp comprize the kind of tea, the plantation or 
owner’s mark, tlje number of the box, and* the year, for 
instance. 

Pekoe. • 
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The invoice you send with the break must give for each 
box the number, the gross weight, the tare, the not tea, and 
the kind of tea ; with a declaration, at foot, that the teas of 
each kind have been respectively, well bulked and mixed 
together, before packing. 

£emcmber« the larger the quantity of tea, of any one kind, 
to be sold at one auction, the higher the price it will probably 
letch. Sell, if possible, twenty or thirty chests of one kind 
of tea at the same time, for small quantities, as a rule, sell' 
below large, both in Calcutta and London. 

' . CHAPTER ixVII. 

Management. Accounts. Forms. 

System, and order, a good temper, firmness, attention to 
details, agricultural knowledge, industry, all these, combined 
with a thorough knowledge of tea cultivation, and tea 
manufacture, are the requisites for the successful manage¬ 
ment of a tea plantation. 

To find men, with all these qualities, is, I allow, not very 
easy, still they do exist, and such a one must be had, if success 
in tea is looked for. 

Before the work is given out each day, the manager 
' should decide exactly what is most required,'and apply it to 
that. He should write down, when distributing the men, 
the works and the number employed on each. This paper 
he should carry in his pocket, and he can then verify the 
, men at work at each or any place, when he visits it during 
• the day. 

* The writer, the moonshee, and the jemadar if there is one, 
should write similar papers when the coolies are mustered in 
the morning, and the manager should detail to each of these 
men, which work they are particularly resposible for. This 
should also be shown in the “ morning paper." 

Each of the.above men then measure out the work to the 
coolies. Visit it once, or oftener, iij, the day, aiid measure 
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all that remains undone at night. A daily report of the 
work is kept, written by the writer in the evening. 

The two forms, given below, are those I have adopted. 
The latter is suite^ to local labour paid daily, but it can 
easily be altered to suit either local labour paid monthly, or 
imported coolies. . 

This is the Morning Paper. 

• • 

Work to le done on , 187 . 


Detail. 

Ko of Garden. 

In whose charge. 

• 

i 

ps 

1 

a 

o 

§ 

, ^ 

n 

—u — 

Probable Number. 

Actual Number. 

• 

i 

1 

[ 

• 





Total Coolies 


The column of “probable numbers” is given, so that before 
it is known exactly how many men will be present for work, 
they can be divided in the mos# likely way. 

Each head man (called " mate-mangfee,” &c., in differ«it 
districts) is best designated by a letter or number. In neither 
form would there be room to put in names at length. 

The form below written inP the evening is made into a 
book for each nyjuth. ^ The advantages of it for after refer- 
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ence are great, and it has many other advantages, too nu¬ 
merous to‘ detail here, hut wliich will he appreciated when 
it is used. 


Work on for _ 187 . 



Picking Leuf 
Making Tea = 
Tea Sorting = 

Cut = 


Total 
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•Tlie following is the plan I recommend for the leaf-pick- 
Ing, and the tea accounts. 

The leaf of each picker is best measured in the field and 
as loads are collected* brought to the factory, by one or two 
men, throughout the day. It entails a loss of time, and 
further a depreciation in the leaf, if kept long in a close mass** 
in one basket, each pickef bringing his or her leaf to the 
factory twice a day. The pickers are paid so much per 
basket, holding in any, case 241bs. I find the most con¬ 
venient plan to give the mangdc in charge of the pickers, 
tickets of any kind for this, w^liich tickets are changed for* 
money in the evening. As each load of leaf comes in 
through the day, it is weighed, and this gives a check on 
the tickets given by the mangee or mate. This is the min¬ 
ing of the two columns in the form below “ tickets by leaf ” 
and " tickets paid." 

In the form the first column of " leaf results” shows the 
condition of the leaf when picked whether wet (W) or diy 
(D). Unless this wore noted, the’proper amount of teas 
the leaf ought to make, could not be known, and there would 
be no cheek against theft which is carried on to a gimt 
extent in many gardens. • 

As explained previously, only the sections ready in each 
garden are picked. The sections are not entered in the form, 
only the number of the garden. The flushes now noted are 
the 20th, in some 21st, or 22nd in others. 

The tea is calculated from the leaf. It should be 25 per 
cent, if the leaf is picked dry and 22 per cenf. if picked wdt. 
As each load comes in, a memorandum is made as to whether ' 
it is dr^ or wet, and the %ures in the column “ tea should 
be” are thus foimd. 

Tlie tea is weighed tlie morning after it is made and en¬ 
tered in the column “ tea made.” The percentage it bears 
to the leaf is then calculated and entered in the account 
column. 
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After sifting, the whole is weighed again, and the result 
entered in the column " tea after sifting.” Doing this is 
veiy important, for it checks theft. Directly after it is 
weighed this second time, it is put in the bins in the store. 

Dail^ Leaf and Tea Account. 



If this system is carried out, no tea (exceeding a 15 or so) 
can be stolen, without its being at once missed, and the 
importance of this cannot be exaggerated. Tea proprietor 
do not guess how much is lost in this way. Maunds upon 
xnaonds might be stolen in many gurdens> and unless the 
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theft were accidentally discovered, there is nothing in the Tea ' 
Accounts to show it to the manager. * 

I have suppositiously filled up the three first days of the formi 
The 820 lbs. leaf picked on Sunday is made into tea.on Mon¬ 
day. The 198 is written down Sunday evening. On Tues¬ 
day morning, when the tea is weighed and found to be 200 / 
lbs., that is entered in the Monday line as also the percent¬ 
age. On Tuesday evening after ft is sifted and made into 
•diiferent teas, it is weighed again, and found to be 199 lbs., 
and so entered. • 

In dry weather after sifting, owing to dust flying off, it id* 
always a little less. In wet weather, on the contrary, it in¬ 
creases in weight. In the Tuesday line where “ W” shows 
it was a wet day and the tea 230 lbs., before sifting, is 233 
afterwards. This is owing to moisture imbibed, and it is the 
only objection to sifting daily, whatever the weather. Tlie 
advantages of the plan though are so great, as explained, that 
I put up with this, and practically I do not find it detrimental. 

Of eonree, as previously explained, all moisture is driven off 
before the tea is packed. However, to make all quite safe, 
after a very wet damp day, the teas might be re-dried for a 
few minutes over charcoal before being put into their respec- ^ 
tive bins. I do not do thid myself though, and do not think 
it necessary. 

I hope now I have made the above form plain. It is in a 
book and each page will hold one week. The total of the tea 
made in the week is added up and shown at foot, and that 
amount is then transferred to the Credit Side of the Tea 
Store Account. .Thus (see both forms) 16 maunds, 32 lbs. is , 
credited. * , 

'fhe form given below is also kept in a book and the tothl 
of the right hand side, subtracted from the left, gives at any 
time the quantity of tea in store. 
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Tea Sf-ore Account. 



Regarding Accounts between the manager and his employ's, 
•ers, 1 think they should be of the simplest kind. If a man 
can be trusted, he should be trusted, if he cannot, no system 
of accounts will restrain him, and he should be kicked out. 
A pimple Account Current, furnished monthly, showing under 
few heads, the receipts and expenditure, is all that can be 
required. It is not by any papers received from a manager, 
that an opinion can be expressed as to how he does his work, 
and how the plantation progresses. ^ A competent person. 
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visiting the garden, can easily ascertain, and in default of 
this, and combined with this, the only test is the Balance 
Sheet at the end of each season. 

Shortly, it is not, by the form, the nicety, the detail of 
accounts, between manager and employer, that success is 
insured or even forwarded. It is, as far a» accounts are , 
concerned, by the forms and system the manager adopts as 
between him and his subordinates, and these he should be 
* able to show are good ^ the employer, or any one deputed 
by him, to visit the garden. * 

The profit shown yearly,- whether it is large or small, all* 
things considered, is however still the only true ultimate 
test. 

CHAPTER XXVIII. 

Cost of Manufacture, Packing, Transport, Sfc. 

This is as follows:—It will vary more or less according 
to the site, rate of wages, &c., but in the form tl>e tables are 
given, if not suitable to any case, it can easily be made so. 

I have added Sorting, Packing, Freight to Calcutta, and 
Broker’s Charges in Calcutta, to the cost, so that all is includ¬ 
ed, from the moment the green leaf • is picked off the trees, 
till the hammer falls at the public auction. 

Tatte cost of Manufacture, Sorting, Packing, Transport to 
Calcutta, and Broker^s Charges for crush maund of Tea. 

Rs. As. P. Rs. As. P. 


Manufacture. 




1 head man with the pickers, say 

0 

4 

0 

lbs. green leaf picked, at 1 pice 


• 


pcrlb. *• ... ^ 

5 

0 

0 

1 man withering above leaf, at say 




4 annas 

0 

4 

0 

Carried over ... 

5 

8 

0 


. * In practice the basket in which .the leaf ia mcosiirod being made to 
hold 2^ lbs., for whish a ticlietig (drea«repr^8entiug 2 pice, the leaf to make 
a nhund of Tea does &9t really cost so mutji. 
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Bs. As. P. Bs. As. P« 

Brought forward ... 6 8 0 • 

i share head man in Bolling* * 

house ... , 0 2 0 

10| men rolling above, at 30 lbs. 
leaf per man, and say 4 annas 
per man ... ‘ ... 2 10 8 

i boy clearing out ashes of Dhole 

, house, at say 2 annas ,...006 
I share head man in Dhole, house 0 2 0 

1 man firing “Dhole work” say 0 4 0 

i maund charcoal for Dhole work, 

at 8 annas ... ... 060 

^ Lights for night work, viz., turn- 
ing green leaf and Dholing, 
say... ... ... 040 

Wear and tear of dhallas, bas- 
kets, picking baskets, fuel for 

■ artificial withering, &c. ... 0 1 10 

- 9 7 0 

Sifting and Sariing. 
boys to pick oht red leaf, at 
say 2 annas ... ... . 0 3' 0 

1 sifting man, at say 4 annas ... 0 4 0 

Wear and tear of sieves, say ... 0 0 3 

- 0 7 3 

tacking. 

1 box ... ... ... 1 13 0 


* 4 sheets lead, viz., 2 large and 2 

small .... ^ ... 1 *6 6 

Labour of lining box with lead, 
solder, closing lead, closing 
wooden box, stamping,and cost 
of nails ...’ ^ ... 0 0 9 


Carried over 


3 A 3 


9 14 S 


••• C 
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Bb. As. P. Bs. As. P. 
Brought forward ... 3 4 3 * 9 14 3 

Labour of drying previous to pack¬ 
ing, whether in sun, or over 

Dholes, including charcoal, if 


the latter are used 

0 

0 

,9 




Labour of filling the box, shaking 







it well, and pressing down the 







tea (2 men) 

0. 

0 

6 




• 



— 

3* 

5 

6 

Transport. 






• 

Freight to Calcutta for one maund 







tea, say 

1 

12 

0 




— 




1 

12 

0 

Brokeids charges in Calcutta. 







Landing, lotting, and advertising 







per chest 

0 

14 

0 




Brokerage at 1 per cent on the 



• 




amount sale, say Rupees 70 for 







the maund 

0 

11 

3 




— 



— 

1 

9 

3 

Total for one maund Tea 


... 

16 

9 

(f 

jV. B .—If more than two maimds 

tea 

are made per day. 


some of the items under liead of “ Manufacture” would be a 
little less. 

CHAPTER XXIX. 

Coat, cultivating, and, keeping in high cultivation, a made 
gcOrden. 

# , 

This is placed before the next Chapter, which details 'the 
cost of making a garden, because some of the results arrived 
at below will be required there, inasmuch as making a planta¬ 
tion includes not only the making it but also the keeping if; 
up, until it pays its own- way.* 
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The phntation here supposed is a 100 acre one, and as 
prenonsly stated^ in my opinion no gprden should be 
bigger. 

The expenditure will be calculated per. acre and of course 
any total shown, multiplied by 100, will give an estimate for 
•the whole garden. 

The garden is supposed a made one in every way, with all 
necessary buildings in good order. Further, no expenditure 
connected with manufacture is here shown, for that is given 
under its onm head. 

The expenditure given includes only the yearly estimated 
cost of Aiy/ily cultivating one acre of such a garden, or such a 
whole garden, in a way that it shall give the largest yield, of 
whh:h it is capable. 

The rates of daily pay, calculated, may not accord with 
existing rates in some places, but the tables below can be 
made to apply anywhere, by altering the said rates. 

It may seem to some, the estimate is a high one. If the 
item of manure, Rs. 31, is deducted, it is even within the 
estimates I have sometimes seen made. But whether high, 
or not, if a garden is to, be kept up to give a really large 
•yield and pay really well, it will not be done for km 

The work required and for which the following estimate is 
made is detailed in Chapter XVIII. 

A null (see below) is 12 feet. All work is measured by 
“ nulls'^ that is to say square nulls. The work is measured 
with bamboos 12 feet long. One acre equals 302i nulls, but 
I Omit the odd 2,i, and calculate 300 nulls to one acre. 

* I omit pie, should there be a^y, in all the "totals, as also 

• any small fractions, anywhere, which would not sensibly 
efiPect the result : 

Digging three timet. 

Aseaeh man, if the garden is<kept in 

order, can dig 30 nulls, •!( follows 
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Rs. As. F. Bs. As. P. 

then ten men can dig an acre once, * 

or 80 mendcan* dig it three times. 

One head man or sirdar can super¬ 
intend 30 men, so J of a sirdar is 
wanted per acre each time, or one 
man for the three times. . 

One head man ... • 0 4 0 

• 30 coolies, at 3 annas ... ... 5 10 0 

• . - 5l4 0 

Digging routidplants nine times. 

Say there are 2,500 plants to the 
acre, then doing it nine tinuts, 
would give 22,500 plants to dig 
round. A big boy can do 400 per 
day, which gives 56 boys for tlic 
nine diggings, of one acre. More 
than 20 should not be put under 
one sirdar for this work, so we 
must calculate three head men. 

Three head men, at 4 annas ... 0 12 0 

56 boys, at 2 annas ... .... 7 0 0 

- 7 12 0 * 

Dutch hoeing six times. 

Forty-five nulls per man may be cal¬ 
culated for this, which equals 6| 
men per acre, or 40 men for one 
acre six times. 

head men, at 4 annas ... 0 6 0 

40 men, at 3 aiiQas ... ... 7 8 0 

- 7 14 0 

Pruning. 

To prune well a man cannot do more 
than 150 large trees; This gives 
16^ men to the acre of 2,500 |)4nts. 

Cahjpd (fver 


21. 8, ft. 
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Brought forward 
One head man, at 4 annas 

16§ men, at 3 annas ... 

Manuring. 

May be added. If unfortunately no 
expenditure can be incurred in this, 
it must be struck out from the 
total below. We will take the 
medium rate per acre set out m 
• Chapter XIV. ... 


Rb. As. P. Bb. As. P, 

. 21 8 0 

0^0 
3 2 0 

:- 3 6 0 


31 0 0 

- 31 0 0 


Nurseries to fill up vacancies, and 
labour of filling them up. 

Foiw maunds seed to be sown which 
will be picked from the garden. 

Pots and baskets to be used as 
described .(Chapter XXL) 

Picking seed, say ... ... 2 8 0 

Making Nurseries, say ... ... 25 0 0 

Artificial shade, say .... ... 10 0 0 

Sowing, watering, weeding,, and trans- 
plating the seedlings in the vacan¬ 
cies and tending them later, say 150 0 0 

10,000 pots and baskets, at 2 pice each 312 S 0 


Total, cost ... 500* 0 0 


Hie calculation of expense being for 
one acre of a 100 acre j^rderv one' 

' hiindredth of the above Rs. 500 is 
taken ... 

Carried over . 60 14 0 

• B*. 600 spent in nurseries for up vaconeies; and when once the 
garden IS reaUy ftU, «»high class plants for the China y-d . 
atSfcM be a luaiddns expenditure oji the .hest garden I hiwc ever seen, far 
y^ars to o^me. 
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Rg. A. 

P. 


Brought forward 


. 


This closes the* 

cultivation expendi* 




ture, but the Establishment to 




work all this. 

hM now to be added : 




1. Manager 

at Rs. 260 jper m.. 

3,000 

0, 

.O'! 

1 Writer 

at „ 25 „ 

300 

0 

0 

1 Mooushee 

• at „ 15 • ,>• 

180 

0 

0 

1 Jemadar 

at ,, 12 ,, 

144 

0 

0 

1 ToolMoonsheeat „ *10 . 

120 

0 

0 

1 Chaprassee 

at ,, 6 ,, 

72 

0 

0 

Keep <j^ one horse and servants, at 




Rs. 16 per mensem 

192 

0 

0 

Miscellaneous say 

200 

0 

0 1 



4,208 

0 

0! 


Rs. As. 
60 14 


AH men in charge of plantation work 

are calculated for above in those ^ 

works, and all men employed on 
manufacture are calculated under' 
that' head. The total is again 
divided by 100 to bi'ing out the , 
cost per acr^ giving as above ... 42 20 

Miscellaneous. 

Kew agricultural tools and repairs of 
tools yearly, say • ' ... 200 

Repairs to building ... ... 400 

Fire insurance on buildings say* ... 100 

Margin for all other possible expenses 
not calculated^ such as medicines, 
live stockt stationery, &c., &c. ... 1,000 

Total ...1,742~ 
Carried over 


0 0 
0 0 
0 0 


P. 

0 


42 2 (I 


i-ir 0 .0. 


0 0 
“2 0 


120 0 0 


* All the bnlMingo should bo insure^ tThoy can be so, in more than one 
Office, in Calentta. Th« Tea Store, however, should bo shupl.v incoinbustil^,^. 

11 know of nothing bej’olid one hor^ that is necesssrjr, but any numb^ uf 
cattle kept, wiU pa^ wdl, with their manure. 
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Rs. As. P. Rs. As. P. 


Brought forward . 120 0 0 

Again divided by 100 for the expense 
per acre giving Rs. 17 as above. 

Total cost per acre per annum for 

keeping up well-made garden . 120 0 0 

Or ergo, 100 acre garden will cost per 
annum, 100 tim6s the above, viz.. . 12,000 0 0 


An acre of tea may, I am aware, be kept up in a manner 
for Rs. 50 or so yearly, but the profit on such a plantation 
must be nil. 

Qn the contrary, with the above expenditure per acre, on a 
good and favourably located garden, the profit will be very 
large. 

It is with tea as with all other cultivation. It has been 
proved in England, and in all other countries, where really 
high cultivation is followed out, that the higher the system 
followed, the greater the profit. In the manner tea has been 
cultivated hitherto, profit could scarcely be looked for. 

CHAPTER XXX. 

Cod of making a 100 acre Tea Garden. 

In the following estimate 40 acres is supposed to be planted 
the first, 40 acres the second, and 20 acres the third 
■y^r. 

' *To elucidate ar table I shall draw np in the next chapter 
showing the probable receipt^ and expenditure on such a 
garden for a series of years, I shall suppose this plantation, to 
be begun in 1871, and number the years accordingly. 

The expenditure would truly, in the supposed case, begin in 
tlie latter part of 1870, but it ia more eonvenient-to regard it 
ai^commencing 1st January, 1871, and thus keep each year. 
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I shall not pretend, in this, to go into minute details, such 
ns the last chapter contains, for it Is simply impossible to do 
so. The cost of making a plantation must vary greatly, being 
determined by climate, available labour and its rates, lay of 
land, nature of jungle to clear, &c., &c. In this estimate 
only round numbers can be dealt with. The pMces I assume* 
are avenge ones, neither suited, , to very heavy jungle, and 
very expensive labour, or the rbverse : 

First year, (1871.) • ’ Rs. .Rs. 

Purchase of 400 acres land at 3-8 per acre 1,000 
First temporary buildings ... ... 500 

Tools ... ... ... 300 

20 maunds seed,* at Rs. 30 per maund ... 600 

Nursery ... ... ... 500 

Cutting and clearing jungle, removing 
roots, digging, staking, pitting, and 
transplanting, in fact all expenditure on 
40 acres until the seedlings are planted, 

, at Rs. 100 per acre ... ... 4,000 

Cultivating the 40 acres after they are 
pl&nted in June, for the rest of the 
year .... ... , ... 1,600 

Manager and Establishment, (see last' 

chapter)t ... —. ... 4,000 

General expenses ••• 1,000 

Total, 1st year’s outlay ... 13,400 

Interest at 8 per cent, per annum on . 

outla;f for six montlw ... 536 

- 13,936 • 

* More than 8 or 10 maviads, seed, if really good vould not be required ; 
but a large margin in seed must always be given. 

t Kstablishment is a trifle less than q^culated in the last chapter fl>r there 
is less work. 
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Second fear, (1872.) 

25 maunds seed, at Rs. 30 per mauad ... 

NarseryS 

Clearing, digging, removing roots, stajc- 
iug, pitting and transplanting the 
I 40 new acres same as above, «>w.. 


Rs. 

750 

700 


Rs. 100 per acre 

* 

4,000 

Cultivating the 40 acre.s-previously planted 
- and Jthe present 40 

3,000 

Buildings 

• • • ‘. 

3,000 

’fools ••• ., 

••• 

400 

Manager and Establishmentf ... 

4,000 

General expenses 

... 

1,000 

‘ Total 2nd year’s outlay ... 

16,850 

1 

Interest at 8 per J 

''On 1st year’s out¬ 
lay,. one year ... 

1,072 

cent, per 'annum 1 

On 2nd year’s out- 
^ lay, six months... 

674 

Third year, (1873) 

20 maunds seed,§ at Rs. 30 per maund ... 

600 

*Nursery§ 

... • 

•500 


Clearing, digging, &c., &c., for 20 new 
■ acres as detailed in the last -two years. 
Half the amount;-this being 20, instead 
of 40 acres 


Rs. 

ISM 


18,596 


2,000 


Carried over ... 3,100 32,582 

• ....----- _ n ' - - ■— 

, t Expenditure for both seed and nSrsery is greater, as in addition to 40 
acrcA new cultiration this year, any vacancies in last year's cultivation have to 
be provided for. 

t Establishment is a trifle less than calcnlated in the last chapter for there 
is less work. ^ 

§ The intended cnlrivatiou is only half, of the previous two years, bnt the 
va^ndes in 80 acres have to be pfovidtd for. 
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Bs. 

Rs. 


Brought forward ,.. 

3,100 

32,532 

Cultivating ,80‘acres previously^ planted 



and the present 20 [j 

7,000 


Buildings for tea manufacture 

2,000 


Repairs of former buildings ... 

.350 


Tools 

s.. 

500 


Manager and Bstahlishmentt • 

4,000 


General expenses 

... ••• • 

1,000 


Total 3rd year’s outlay. * 

17,950 


Interest at 8 per 

f On 1st and 2nd year’s 

1 

[ outlay for one ye-ar... 

2,420 

• 

cent, per an- * 

On 3rd year’s outlay 



num. 

for six months 

718 

214)88 


Total 


53,620 


The garden is now wade at a coat in¬ 
cluding interest on all outlay of Its. 

63,620. Add'fe t)el6\v Rs. 1,000 for build¬ 
ings 4th year, making a total outlay to 
make the garden of Rs. .54,620. 

Fourth year, (1874.) 

Cultivating the hundred acres made, which 
includes all the expenditure on the gar¬ 
den except tea manufacture (see last 
Chapter XXIX.)* ... ... 10,500 

Further buildings for tea manufacture ... 1,000 

Carried over 4th year’s outlay ... 11,500 

II Rato higher per acre than last yea^ as a good deal more manure is used 
BOV and^the priming is heavier. ^ 

t Establishment is a trifle less than calculated in the last chapter for i^era 
is less work. 

* The amonnt calculated in the last Chapter for 100 acres is Rs. 12,000. 
1 assume Bs. 10,600 and Us. 11,000, tite fourth and fifth years, for first, mar 
nure at the rate there estimated will only be given to a part of the garden, tap# 
aewndl^, the pruniifk w forVomiger plli(ts,aiid will be lesb 
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^ Ils.lts. 

Brought forward 4ih yearns outlay ... J 1,500 53,620 
f On 1st, 'Xnd, and 3rd 


Interest at 8 per 
cent, per an--{ 
num. 


year's outlay , for <■ 1 
3'ear 

Oh 4th year's outlay for 
‘6 months 


Fifth year, (1875.) ... 
Cultivating the 100 acres^ ' 

On 1st, 2nd, 3rd, and 
4th year’s outlay for 
1 year 

On 5th year’s outlay 6 
months 


Interest at 8 per 
cent, per an¬ 
num. 


Total all expenditure, including interest to 
end of fifth year (1875) see the table in 
the next Chapter^ 


3,856 

460 

11,000 

4,776 

440 


15,816 


16,216 


85,652 


Sixth year (1876) and seventh year (1877) we may calcu¬ 
late the yearly expenditure as set out in the last Clnipter, viz., 
rRs. 12,000 per annum and Rs. 1,000 more for the manager, 
making in all Rs. 13,000 per annum. Rrom eighth year 
(1878) we must add still another 1,000 for the manager and 
Rs. 2,000 for an assistant, making in all, Rs. 16,000 per an¬ 
num, at which amount the yearly expenditure can always stand, 
for the plantation is- never to be extended, and all costs, for the 
manufacture of the tea are not allowed for in this estimate. 

• See the table in the next Chapter in which all this is car- 

• ried out. * , , 

r The good pay the manager will get after the seventh year. 


■ * -The. a^nat calcnlated in the lost Chapter for 100 acres is lis. 12,000. 
S assume B*. 10,600 and Bs. 11,000, the fourth and fifth years, for, first, ma^ 
at the,rate there estimated will only be given to a part of the garden, and 
ae\ndly, the peuniog. ia £» younger plaida wlU be Idn. 
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, he will richly deserve, if he carries out the figures given here, 
and later. • 

No more must’be added for interest, as during the sixth 
year the receipts will he largely in excess of the expenditure 
and will so continue iSl following years. This will be shown 
in the next chapter. 

The above amount of Rs» 85,662 as may be seen, is made 


up as follows : 

• 

Rs. 

Rs. 

Actual outlay to make the* 100 acre garden 


• 

with buildings and all complete 

49,200 


Interest on the above amount 


5,420 


Cost of carrying on the garden 
all outgoings except those 

(including 

connected 

54,620 

with tea manufacture) from 
of 4th to close of 5th year 

beginning 

24,500 


Interest on the above 

#• • 

9,532 


Total as above... 

• 

31,032 

85,652 


In none of the estimates of cost, up to this, is the expense 
of manufactui’Tng the tea included. It would have been very’ 
inconvenient to do so. The cost is so much per maund of tea 
and 1 prefer estimating the tea at its market rate mitiua the 
cost of manufacture as shown at end'of Chapter XIV. 

If this estimate is approximate (and it is I believe near the 
truth) ii 100 acre garden will cost close on half a lakh of 
rujiees. Perhaps this again will seem high to some, but I 
know from experience a ffood gai-den cannot be made for less. 
A ^00 «iore plantation in a good district, and on a good site, * 
on the making of which half a lakh of nipees has been 
Judiciously, expended, will I believe give a larger return 
eventuallyy than any investment, at present open, in India. 

■ The above estimate^includes^ any possible f roper Calon^ 
cbarg<i^. 
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CHAPTER XXXI. 

Hm much profit Tea can give. 

. We have alreadj' estimated the cost of makings and cultivate 
ingf a plantation of 100 acres. We most now ascertain how 
much tea that area will give yearly. 

It is a very wide question what produce an acre of tea will 
give. r 

The following is an extract from the “ Report of the Com¬ 
missioners appointed to enquire into the state and prospects of 
tea .cultivation in Assam and Cachar,” addressed to the Go¬ 
vernment of Bengal'and dated March 1868. 

“ Average produce per acre.’* 

The returns of actual produce of gardens in 1867 which we 
have obtained are so few in number, that it is impossible to take 
any general average from them. The produce iu these varies 
from three and-a-half maniids to one and-a-half maund per acre, 
omitting thewmore recently formed gardcTis. 

“ From information received duriug our tour, we have reason 
to believe that some gardens produce more than the highest rate 
per acre here mentioned ; but, iu the absence of returns of exact 
acreage and ont-tnrn, we cannot notice these instances. 

. “ Mr. Haworth, in his pamphlet already quoted, speaks of the 
, produce of Cacliar gardens as follows : 

‘ I believe that three mannds per acre is fully one-third more 
than the present average yield of garden in Cacliar, after deduct¬ 
ing the area of plant under yielding age. 

‘ There is no reason, that I am aware of, why the yield of tea 
ehonld not soon be raised to four mannds, an<l more gradually 
six raaunds per acre, equal to twenty-four maundsoflcaf per acre 
(less than one ton per acre for a green crop, which is still a very 
^alhone.) Evep now there are gardens in Cacliar which give 
, an average of from five to six mannds per acre tjiis season. Some 
of these gardens have really no* apparent advantage over their 
• less fortunate neighbours, beyond that of a souiewliat, betjber ays- 
tem of cultivation and pruning ; and these impwivements even 
are to such a small degree a-head of the general practice, that I 
feel justified in saying 1 cannot place a limit on what the increased 
yield shonld be under a more rational system of cultivation, and 
the application of manures on a £beral scale, leaving out of con- 
Bif eration altogether what might reasonably be expected from 
a gpod system of drainage ifi addition.’ 
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Mv. James Siitiart, Manager of the Bengal Tea C<anpa»y*s 
gardens in Cachar, has also given two manuds an acre as the 
general average pf Cachar gardens for the past season, inclnding 
young garderib of two, three, and feur years old. 

“ We do not think ij; necessary to quote in detail the opinions* 
of all the gentlemen examined by us on the' subject of average 
produce per acre. A garden that can give four maunds per acre 
is undoubtedly a good one ; and we have no doubt there are such,* * 
or even better ; but wo do not think they are so common as to 
warinint our taking more than tlwoe maunds as a safe average.” 

Mr. A. C. Campbell, Extra Assistant ^Commissioner, at 
Burpettah in his “ Notes 6n tea cultivation in Assam” pub¬ 
lished in the Journal of the Agricultural and Horticult«xraJ 
Society of India, Part 3, vol. 13, page 309 says, “ Good tea 
land can be made to yield as high as seven maunds per poora.” 

I forget exactly how much a poora is, but I believe it is near 
an acre. ’ 

In the Eeport to Government by the Commissioners, quoted 
above, at page 9, Mr. T. Burland after estimating the cost of 
cultivation per acre, per mensem at lls. 9-10-2 adds, “ With 
the above expenditure per acre, it is probable that mue}i more 
than five maunds of tea will be obtained from an acre of fair 
plant.” 

All these estimates though are based on the cultivation of 
tea as carried On hitherto with few exceptions, that is to say’ 
on gardens covered with weeds for many months in the year, 
and to which no manure has ever been given. With such 
cultivation, particularly on gardens planted on slopes, I think 
myself that the yield will not exceed four maunds at the out- 
tide. 

High cultivation and liberal manuring will,*Ibelieve, atleast ^ 
double the above, if the plantsiare of a high class. However 
hefe I give a Table on the subject which I have carefully 
framed. 
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J^timaie of probable yield per acre if reallif high cultivation 
' and liberal manuring is carried out. 


Year. 

Detail. 

Pstimated yield per 
acre in mauuds.* 

1st 

• 

The year seedlings are transplanted into the 
gai-dcn, supposing 1871 

. 

Snd ' 

1872 . ... 


*■ 8rd 

1873 

1 

4th 

1874 

2* 

'fith 

1873t ... 

4 

Gth 

1876 

6 

7th 

1877 

6 

8th 

1878 

7 

9th 

1879 

71 

loth’ 

' 1880t ... 

8 


* Calcalating tea by mauiifls is convenient, inasmuch as pounds necessitate 
cSttch lengthy figures fur all calculations. The inaund here employed is how¬ 
ever quite an arbitrary measure. It is not the Indian maund, it equals and 
is represented exactly by 80 lbs. Any number of mannds multiplied by 80 
will natuitilly give the lbs. of tea. 

t Up to this point, viz., the 6tb year inclusive, the figures given have 
been actually realized and that on a garden with 15 per cent, vacancies. 
It has been though highly cultivated and liberally manured from the 

^nt. , 

• J Prom the 5th to the 10th year is assumption except that I know one 
, garden'which, to my certain knowlcd^, has given mors than 10 maund^ an 
acrfiin 1870 and this in spite of abont 16 per cent, vacancies. Tiie garden is 
on oh! one planted abont 15 years ago. It is also a yvrg small one. The soil is 
verg poor, but the plants are of the highest class.' It was much neglected 
till about five years ago. From that time it has been highly cultivated in every 
way except in the point of irrigation, for It has not that advantage. It ha« 
b«n most liberally manured/ t - t 
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1 do not think plants reach to perfect maturity under tea 
years. Certainljr not with ordinary cultivation,* perhaps 
with high cifltivation, seven yeara would suffice. 

The 2nd year (187,2) the plants should not be picked ah 
all, with a view to make tea. Tliey must be tipped however 
and a little tea will thus bo made. As however* it can be bu^ • 
little, it is disregarded in this table. 

That eight maunds per acre *as ^timated in the table just 
given can \»e realized, undpr the conditions stated, I ^ve no 
doubt whatever, but I am equally' certain that the size of 
most gardens in India must be much reduced if even five <Tt 
six maunds, arc looked for. Not only must they be reduced 
in size, but they must be highly cultivated, must be man¬ 
ured, and no vacancies allowed. However, I have dwelt on all 
these points before, and need not repeat here, for unless the 
reader is convinced before this that a large * ai’ea and low 
cultivation won’t pay, it were waste to write more. 

I now give a table showing the result for 12 yearn of a 
plantation such as 1 have advised. 

fFor Table, see page 299.^ 

The above table has been drawn up with great care, and i^ 
looked into, it will be seen that the results given in columns 
2, 4, 5, 6, 8, and 10 have been arrived at in other tables and 
chapters. 

From this table it appears (eolumn 11) that not until the 
6th ydhr, will there be any profit on the working expenses, and 
that not until fhe 10th year (eolumn 15) will all the outlay 
in the garden tflgcther with interest on the same at 8 per* 
cent, per annum be recovered. , ^ • 

After that, as shown (column 11) the profit will be very 
large, amounting to Bs. 24,000 per annum from the 12th 
year, when the whole garden yill be in full beanng, and a 
large profit yearly from the 6th ^car upwards. 

•Sieving aaljio ^tat this fabkf fairly represents what ^ea 



l®8 ChiUivatu)^ at^ Manufaeture of Tea’in ^ 

«an do, I advise no one to embark in it who has not a coital 
of from 60 to YO thousand rupees (this will suffice see 
column 16). If he has this,and can secure a A the followinjg;’ 
■ advantages, viz.: . 

1. A good climate. 

2. A good site. 

8. Perfect knowledge in tea cultivation and tea manu¬ 
facture on his owii part or that of his manager. 

4, Seed from a high class of plants. * 

5. Local or cheap imported labour; 

* ‘ 6. ‘ Facilities for manuring. 

7. Cheap transport. 

lie may safely do so and hope that his six or seven thousand 
pounds will eventually give him a clear income of £2,000 a 
year at least. 

Let him not dispense though with oven one of the sevc-. 
points named, if he would ensure success, for the truth 
simply, that tea will pay very well with all the above advan¬ 
tages, "but will utterly fail without them. 

Such is my adWce to intending beginners. To those who 
have gardens, I say, reduce your areas till of the size jmu 
can really cultivate them highly, and procure manure at any 
cost. 

I shall not have written in vain, and tea enterprize ir 
India will flourish, if the motto of planters in future be 
. “A small full area, highly cultivate.” 





rnze JSsscS^ on the UuUivation and Manufacture of Tea in 

India, fiy J. F. W. yimfss, Esq. ' 

Premium: Two Hundred Bupeee end the Qraat Gh>ld U^UL 

I 

PEEFACE. 

• « 

In this essay, while I hare endeavoared to describe folly every 
branch of work appertaining to the cultivation and manufacture 
of Tea, I have made it my special aim to detail more particu¬ 
larly what I know of improvements in the ordinary accepteef 
methods. 

I have pven throughout the average cost of working, but I 
have not d^lt much with estimates, as these usually meet with 
so much alteration in practice, and depend so greatly upon the 
chances of fortune, as to render them somewhat uselessly theore¬ 
tical on paper. 

The object of the Society would, in my opinion, be'best attain- 
etl by as wide an interchange of the results of observatign and 
the fiuits of experience as may be fairly practicable; and as 
their liberal offer will doubtless have indueed many planters to 
take to the pen, it would be well, I thinJc, if they were to di vide 
their prize or else increase it|as no one essay can be thoroughly 
exhaustive of the subject, or contain every thing that is new ; 
and it is this last sort of information that is really wanted. 

February, 1871. 

Climate. 

Little need be said under this head in an essay of this kind,. 
aiming, as it does, to be a brief practical disquisition. Tea in 
In^a, so far as we Ww, will *only grow in the Bengal Pre¬ 
sidency) and Assam and Cachar have the only true olimai^ 
therein. The districts bordering the Himalayas from Bengal 
Proper to the Punjab have crates of very secondary suit- 
abiliiyi while Chittagong as yet has shewn itself far in tb| 
rear. 
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Minute experiments have, I believe, been made in the Neil* 
gberrjr Hills in Madras, but little is knovm of them, and 
whatever may be the capaeities of Cliina, tile range iu India 
is few, its size limited, although the one province of Assam 
could, were there no labour difficulty, supply the whole English 
market. A warm steamy climate, with the sun powerful, 
and the rains not too heavy, yet plentiful, and their preva¬ 
lence well spread over the y'ear, together with a cold season 
where the temperature just stops short at hoar frost, is, as ' 
every planter knows, that in which the tea plant will most 
luxuriate, and put forth its utmost strength. 

These conditions are best found in Central and Upper 
Assam, and, I believe (for I cannot speak from experience 
as to this latter district) in Cachar. In Assam the duration 
of the rains ai'e as a rule all that could be desired, for they 
commence in March and end in the latter part of October, 
although of late some severe exceptions have gone to “ prove 
the rule.” 

Plucking then commences iu the middle of March and 
ends iu the middle or end of November, so that the tree is 
worked for actually eight months in the year, and often fur 
more nearly ten. This is very different to the season in Chit¬ 
tagong or the North-Western l^rpvinces. In Debra Dhoon 
there are two distinct seasons and two crops, the spring 
and the rain. A leaf is never plucked before the beginning 
of April, in the spring time of manufacture; and the 
spring crop is gathered in about the course of a .month ; 
bnt in this month or five weeks, one-fourth of the whole 
produce is generally made. A fierce interval, the hot wea<« 
ther then commences, and tht plant is severely tried u^der 
a bemendous sun and scorching hot winds, (which often render 
the nights poatively dewless) for another month or six weeks, 
when the runs come abundantly and favorably. The rain 
is'made from the beginning of July till the beginning 
ovember, before which latter period the rains have^j^ner- 




fclly ceased for a fortnight. The Dhoon it will be thtis seen 
has only five months of tea making > hut these months 
it must he remarked are all good ones, and the plucking is 
almost uninterrupted.^ Three maunds per acre is now being • 
obtained here from well cultivated gardens, but it seems 
doubtful if this can be incrciased. The Dhoon however is, ‘ 
quite behind Assam in respect of climate, but as a set-off it 
has the great compensation of ah abundant supply of local 
labour, and much of the tqa can be disposed" of locally to res.« 
pectable native merchants, whe purchase for the Cashmere 
and Bokhara markets. The great fault of the climate of 
Darjeeling is admitted to be the excessive rain-fall, which 
frequently retards the flushes, and renders the leaf hard and , 
coarse. Another serious evil attending the excessive and 
continuous fall of rain is the impossibility of manufacturing 
as fine tea as in moderate weather of days alternately sun¬ 
shine and showers, for no matter how fine the leaf may be 
when gathered, if much of it is coming in, it will cause in¬ 
convenience by slowness of withering; will be difficult to work 
up, and will turn out with an undue proportion of dust and 
ill-coloured tea finally. The Darjeeling teas are however*so 
very good, and of so peculiarly fine a stamp, even if laehing ^ 
in strength, that the climate must have its particulaf excel¬ 
lencies to produce them; and • its defect is undoubtedly prs- 
ferable to that of the Chittagong climate which is of a di¬ 
rectly opposite nature, too severe drought. Finer plant 
than is <to be seen in the latter district could not be desired ; 


but the yield has hitherto been very poor j while the climatq 
approximates more _ to that of Lower Bengal than to the re- . 
quifiitions of a tea ' conntiy.^ The place as yet it must be • 
allowed has scarcely had a fair trial. 1 have seen gardens 
there which appeared to be capable of giving the most satis¬ 
factory returns^ and the district has enjoyed so far the bles¬ 
sing of a sufiiclency ’of local hfcor, which want goes far, 
neutralize the Amoridt climatfc influences of Assam. ^1 h^ 
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no personal experience of the Kangra or Kumaon climates< 
The teas, as is well known, are of very delicate flavor, but 
deficient in strength, and i^is is most probably owing to the 
deficiency in the climate of the warm steamy weather of 
Assam. Tea and fever it is said always go together, and 
„these latter localities have the reputation of being healthy and 
highly favorable to the European constitution. The vagaries 
of the tea climates %re becoming so frequent as to cause the 
uneasiest apprehensions to those interested; and in Assam 
it is believed that a permanent change is taking place, for of 
late years there have been droughts of a length and recur¬ 
ring regularity utterly unknown in former times. 

The cause is believed to be the extensive denudation of 
the province of timber by the ever increasing wants of the 
greatly extended cultivation, and although we think it would 
be premature to assert that there is any fixed difference as 
compared with former years, it is highly probable that the 
cause assigned has to a great degree this effect. I know that 
some planters are seriously considering the possibility of in¬ 
troducing irrigation, and an ingenious idea of using a wa¬ 
tering engine in connection was lately hinted at in one of 
, the Calcutta papers. As to this I can say that I saw a friend 
act on this suggestion on a very small scale by using a com¬ 
mon force-pump to water seed beds and nurseries, and with 
complete success, and the plan might be quite practicable in 
a large measure, and could be made perfectly so where the 
cultivation might border on running stream, even if very 
^all ones. The water in many of the large unused tanks, 
•to be found about Assam gardens might be often thus utilized. 
• Tea is sometimes irrigated 'in the Dhoon, where there is a 
regular canal system, and I have so watered tea myself with 
undoubted benefit in the hot weather, but merely as a pre- 
eervaUve, for I have little faith in canal water producing 
fliMhes. Indeed at the time when it would be necessary to 
wJ^ in the Dhoon, i, e., thp hot wreather, the tea would not 
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be apt to shoot, and anyhow one slight plucking would be the 
most that would he got.* But it is enough that it will be 
the means o£ perhaps saving the .bush, and in Assam were 
the system adopted, flushes might be obtained, for the hot, 
weather of the Dboon is very diiBhrent to the exceptional 
spells of hot weather in Assam. I seriously Jihink that by^ 
using a large pumping engine, supposing the supply of water 
unlimited, the loss of leaf at • such times would be greatly 
’ decreased. As to how the different climates suit the differ¬ 
ent varieties I believe that tlje Assam, the plant par excel- 
lence, does very well at Daqeeling, but flourishes best in Assam 
and Cachar. It does not seem to do very well in the Dhoon. 
Out of Assam I fancy the hybrid will he found to do best, 
and the China I believe to be the most tenacious of life any¬ 
where. 

Soil. 

In tea planting this should be the first consideration, and it 
is the one of supreme importance, being far superior to those « 
of seed locality, &c., as its soil is in 'every respect to a garden 
what his constitution is to a man. No great or lasting results 
will ever be achieved on bad or indifferent soil, brilliant 
though the first fruits may have been, and bright the delusive ^ 
prospects, and that tlus is as true as it would ordinarily appear 
self-evident many could tell by their own bitter experience. 
The best description of soil for tea is a light loam of a yellow 
reddish colour, and porous enough in consistency to admit of 
easy and certain filtration. This sort of soil may be consi¬ 
dered as the standard of excellence, and \rill generally bq 
found in its purity in old forest land, and in the long uncul¬ 
tivated or virgin grass land ac^oining. In the forests there 
will be found, as a rule, an upper layer of blackish earth to the 
depth of two or three inches, a rich vegetable mould in fact, 

* As to ttiis, however, it most be saii^ that there is a prejudice against irri¬ 
gation in the Dhoon, which I am inctiifed to think, a &irer trial than 
yet been given it would remove. 
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and should the seddish-yellow crumbly soil be found beneath 
tIjiSj and io the depth of six or seven feet^ therronld-hepJanter 
may safel}’’ believe that go where he will, he will net find better. 
<JBut although this may be considered the soil par excellence, 
there are several others on which tea will both grow and 
' (thrive. There- is the stilf, heavy clayey soil, which is frequent¬ 
ly of a bright red, or brick color: there is the poor darkish 
loam, and the sandy white soil. It often happens too that 
the finest soil has only a depth of two or three feet with 
either pure sand, or gravelly sub-soil, or cold blue clay beneath. 
On some of the poorest of these descriptions, plant of the 
utmost excellence of growth and appearance will be repeatedly 
found, and indeed the shrub has such an indomitable hardiliood 
of nature that it will flourish amid the most uncongenial 
surroundings; while it will so generously repay careful culti¬ 
vation as almost to induce the belief that granted such culti¬ 
vation and a suitable climate, it will thrive and yield well on 
any soil. I have often heard advocates of this theory assert 
that with plenty ’of labour they could grow tea on a rock ! 
But I fancy as the years have rolled on they have grown the 
wiser. On the light sandy soil just mentioned the vigorous 
^ progress of seedlings is often astonishing, and if the object 
were to grow a large year-old seedling, it could be best done 
on such soil in Assam, where excessive drought is on the 
whole rare, and where this soil has abundant opportunity for 
its rapid and sensitive absorption of moisture, and its quick 
filtration, both of course highly conducive to the needs of the 
peedling, which never feels the lack of the stamina demanded 
by the tree. The yield for the first two or three years will 
from the same reasons bo ofteit in excess of that on snpei;ior 
though slightly stifier soil. Stiff, clayey soil will conversely 
not produce quick growing seedlings, unless with special and 
extraordinary devices being adopted, and these are impracti- 
c^le on a large scale. 1 have a great objection to clayey soil. 
6^e will find it growing splendid tea repeatedly, but it k not 
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the sort of soil the plant will flourish best ia, nor as a rule 
yield well in, and itsf sole advantage is its superiority in 
times of drought, which periods ought to be rare and excep¬ 
tional in every tea country. The deficiency m yield on this • 
soil is often most serious, and it may be accepted that the 
yield will always be less than on good porous loam. The poor^' 
darkish stamp of soil is, 1 am convinced, the worst of all. In 
sandy soil you at least will hdve Something at first, but on 
this kind you will never be able to grow good seedlings or 
good trees, and it will be disheartening work from first to last. 
Little more need be said on this head: for those who are sO 
unfortunate as to have plant on poor or bad soil, the only 
hope is in careful manuring, but to those who may be going 
to invest, I would re<!ommend the most sciirching investiga¬ 
tions as to soil in the first instance. I would counsel tlie 
avoidance of all, but the best variety of soil, which as I have 
said before should be light but rather rich yellowish loam, and 
thei’c should be abundance of it. I consider six feet in depth 
of good soil to be indispensable if a garden is to be regarded 
as a profitable and lasting property. Sub-soils of pure sand, 
of bluish-grey clay, or of large pebbles and bouldei’S shodld 
be dislirusted, and such spots avoided, unless these character¬ 
istics occur at gi’cat depth, for if they are found at three or 
four feet from the surfijce the plant there will never be long- 
lived, or at best it will but live, but never will flourish or 
yield other than meagrely; it will inevitably become a surface 
feeder, depending for support solely in its upper lateral roots, 
and prone to wither and die out at any time of drought, 
though such should be of but short duration. I w'ould ask 
majiy of those who with great perseverance and persistency 
are going on year after year filling up vacancies to consider the 
probability and the cause of this necessity being a poor and 
insufficient soil from the first, and this soil being novr 
thoroughly impoverished and in every respect unsuitable. 

In conclusion^ I would remark that aU soils may be improv- 

• % • * m 
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ed by the application of manure, even the very best afK«r 
having b^a under cultivation for a few years. The most 

. suitable manures for the dilFerent kinds of soil are naturally 
< those which supply such qualities as the soils may be or^'nal' 
ly deficient in, thus for heavy, wet or very tenacious soils 
‘ ^hes are best, as besides enriching, they improve the consistency 
of the land. Conversely, for light'sandy soils tomposts of rich 
mud, &c., are desirable Kemarks under the heading 
Manure and the effate of its me). It should also be understood 
that a good loamy soil requires less manure, and “ keeps in 
heart” with less than either clayey or sandy soils.* 

Selection of Sites. 

In selecting a site, or in considering the merits and demerits 
of a site on which a garden has been made, the first thing to 
be done is to ascertain if there is a sufiicient area of really good 
tea soil on that site, and this should in all cases be done by 
having large holes of six feet in depth and four or five in 
width dug in many parts of it. This satisfactorily accom¬ 
plished, the natural drainage should be thought of, and this 
cap be known easiest by seeing how the tea land stands to the 
land and water surrounding and adjoining it, whether it stands 
f well above the streams that may bound it or cross it, and if 
there are falls from it to any low and swampy land near it. 
It should also be ascertained if there is a good and plentiful 
supply of drinking water easily attainable. These considera¬ 
tions are of chief importance, and should rank far above those 
of accessibility to roads, rivers, and villages; these latter are 
of importance too, but the former qualifications are absolutely 
‘indispensable, and questions of convenience should never be 
allowed to clash with them. * Where they kaxe been, frftal 

* Some of the flneat tea aoil ie to be found in the Seebsaugor dUtriei, Assam, 
also in the district of Tezpore. In Upper Assam a good deal of heavy red 
clayey soil is met with. l!he Chitt^ag tea soil i^ of very good appearance, 
anI so is much of the soil of Dehra bhoon, the latter’s defect hdlDg its some¬ 
what too stony nature. 
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mistakes have frequently been committed, b^ the rejection of 
high well-drained positions with good soil, he<‘anse they were 
somewhat relnote, and by the preference of doubtful places 
that had the advantages of good water carriage and proximity* 
to villages. It is of course highly desirable that the lay of 
the land should be good, and either level, with "good natural* 
drainage falls, or undulatin^p, but always remember soil before 
every thing. With equal advantages forest land should be 
preferred to grass plains. , It is but natural that tea .should 
have the former for its growth, forest land is undoubtedly 
very expensive to clear, but it is more easily kept clean for 
the first two years, and there can be no question as to the 
seedlings having a better chance of life and vigorous growth, 
and the finest patches often on grass land will often 
be found to be from transplanted seedlings. But never hesitate 
to prefer grass land with good strong soil to foVest land with 
doubtful or indifferent. As a rule, however, all thq advantages 
are with the forest, and where tea is plauted on grass land, it 
is generally because no other is obtainable, or from' some 
marked superiority of soil. Grass expanses arc very desirable 
as adjuncts for building purposes, supply of thatch, &c. It 
is, I believe, a fact however, that at periods of epidemic sick¬ 
ness, grass sites are sooner attacked and more sorely ravaged 
than those on wooded laud, but on the other hand they must 
be much freer from malaria, and are undeniably more cheerful. 
In choosing a site the evil of inundation is not to be disre- 
gardedj and particular enquiides should be instituted as to any 
lull nullahs that may be near. Keep as far fi;om these as may 
be, for they aro treacherous neighboura, and at some future 
peijiod might make your smilftig garden an “ abomination of 
desolation.” Unless their channels are of considerable depth 
and of Very permanent appearance, do not plant by them or on 
land they cross, as their course is at all times uncei*tain, and any 
change in their sources may mjJke a fatal difference in thftii 
nature. Undulating* land, or'leyd land well raised, ij mucli 

T 
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preferable to hilFy ground, whicb should, if possible, be avoided, 
as the toa rarely succeeds so well as on the flat, and it is more 
diflicult to work, while, luteV on the washing of tlie earth from 
’ the roots of tbo plants during heavy rains may prove a great 
evil. It shordd always be observed if Ibcre are conveniences 

* 'for the establishment of a factory, including plenty of space 

for coolies’ lines about, that there is good, flat open space and 
good drinking water procurable; and the natnre of the ^ 
ground as regards the future probability of having to sink 
wells should be ascertained. *It is not likely that any one 
could fall on a very advantageously situated piece of land now- 
a-days, and to get the benefits of a good site he would have 
to purchase an established gaiileu or take shares in one; but 
to#conclude this part of my subject, I will say that the 
possessions of a ne plm ultra site are good soil, and a large 
and compact area of it; abundance of timber, a deep navig¬ 
able stream, as a boundaiy; populous villages close at hand; 
and a good road ; which if a man can obtain, he need feel no 
doubt, if everything else is right, as to the propriety of 
commencing operations. 

On Uie'layiHff out of a Garden. 

t 

The best land on the estate will of course be selected for 
cultivation, but care should be taken to reserve suitable spots 
of sufficient area and in good situations for tbc homestead, 
the factory, and the coolies’lines, for it is (juite as important 
that these should lie in as good positions as tbo garden itself, 
.and their sites, should always be selected first. I do not 

• counsel that the very best parts of an .estilte should be so 
’ reserved, and the site of the garden made a secondary consi¬ 
deration, but the retpiircments of the factory and of the 
garden are really of equal importance, and need the "exercise 
of as much foresight, while top frequently sufficient attention 
i# not given to the future w&nt of goocf building sites at the 
commgncement of clearingt, Ordinarily? it isf to be hop§d, J-he 
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planter will have plenty of suitable ground for all his needs, 
and he should only hstve to bear in mind that his building 
sites should bo on the handiest and airiest parts oi his property. 
He will then naturally choose the most unbroken stretches o6 
tea laud for oporatioiw, and the remarks made under <he heads 
of Sites and Soil should be remembered—^the natural drainage^ • 
and the actual quality of tiro groiuid should both be carefully 
ascertained. It is an easy matter *to dictate the best fashion 
of laying out a garden,^ the practical question is, has the 
planter got the laud in such •disi»osition as to admit of his 
doing this ? The majority have to take their land as they caft 
find it, and a vast number of gardens are necessarily planted 
in little separate patches of the most eccentric shapes. I 
would suggest a rule, however, which followed out would be 
found to bo, 1 bcHev'o, a golden one, and it is that a garden 
should always be laid out in 10-acre fields throughout, these 
fields being separated by 13 feet roads. If there is a large 
area in one stretch this can be most easily done, and by the i 
use of the chain, ere sowing the seedj these divisions could be 
easily made, no matter how uneven the character of the laud 
might be. I believe this plan has numerous advantages. 

One of the best is th.at the area of each field being known, 

■ \ 

work of all kinds can be so (lasily taken account of and cheek¬ 
ed. In this one particular I believe such good supervision 
could be attained and such saving effected as to amply repay 
the trouble at first and the loss of the land occupied by the 
roads. . Every part of the garden moreover is brought with¬ 
in such easy reach that it is likely to receive more general 
impartial attention than if in one huge block traversed by . 
perhaps two roads. Experimopts also can be carried out w'ith . 
tolerable certainty of atrouracy in data, and if the fields ‘arc 
numbered, the work can be directed with the xitmost precision. 
Another advantage is that manure can bo mrkd through the 
cultivation and’laid down wherever nccdefl, instead of havipg 
to be carried % grealj distance^ ov<jr rough hard ground. 1 
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am managing a gai'dea of 300 acres all in one block, bnt 
8ub-dividecl as rcct>mmended, and I * can testify that the 
ease and certainty with which one can work as eompare<l to 
the working of a garden not so divided are very considerable. 
The sense of vast ness which often strikes ono in looking over 
an unbroken expanse of 150 or 200 acres, and the accompany¬ 
ing doubt as to whether every separate bush is being carefully 
plucked or pruned, are both done away with, when each khet 
or tieid can he tluniglit of by itself; while the rapidity with 
which the ground can be got over (and the comfort likewise), 
by both man ami beast, is of itself a groat thing, and should 
be appreciated by those who know how tedious a long stumb¬ 
ling trudge tlirough an extensive field is. I would even go 
the^ length of saying that it would pay to make such sub¬ 
divisions in old gardens where they are non-existent. I 
believe it would pay in the ceilainty as to work done, while 
facility in working properly will always pay for its attain¬ 
ment. 

Assuming the matter of roads to be disposed of, the distance 
of sowing is to be considered, and this is a topic whereon 
opinions are many. It is generally agreed, however, that the 
. Assam variety requires more room than the hybrid, and the 
latter again raoi’e than the China. The first variety used in 
former days to be sown 6 feet by 6, and in very good soil, 
with plenty of labour available, this is still a good measure; 
but as a rule it is much too wide, and the distance would 
always need very good growth to render it advantageous 
Pn ordinarily good soil I consider 6 feet by 5 as good a 
. measure as can be for pure Assam plant. ■ This allows it 
ample room to expand while, ts compared with the first nj,en¬ 
sure, a great deal of siiace is saved. Five ft. by 5 is for Assam 
plant, if any thing good is expected from it, rather too close, 
but if the soil is not very first clas.s, it is not a bad measure, 
a%d it is one very genhrally’^adopted; but with good soil, I 
should^prefer the former. Five ft. by 5 k a very good sp^-e fw 
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hybrid on superior soil, but I prefer 5 feet by 4 I'o’U’ ft- by 4 
for hybrid is very much followed, but if superior* develop¬ 
ment is hoped for, one would wonder how it is to be attained. 
Some of the best hybrid that I have seen has been sown 5 feet. 
by 4, and that is certainly my preference. Those who choose 
the narrow measures of course look chiefly to having the area^ 
well covered and quickly covered, without much reference to 
the growth of the separate btish.* (There are many places 
like this with Assam sown 3 by 3 feet). A- great deal can be 
said for this plan, and quicker returns may, undoubtedly, be 
expected, but good bushes at fair distances, well eared for and 
properly trained, will cover the area with as much certainty, 
if not with the same ra[>idity, as hushes planted much 
nearer j and of the two covered areas I should much prefer 
that of the wide-planted, well-developed bushes. I believe 
such bushes would last longer and would flemish in later 
years more abundantly, one reason being that they would take 
less out of the soil, than the closely conglomeralcd mass of 
roots of the thickly planted trees,-and the soil while not 
having the same excessive call made on it could at the same 
time be further strengthened by the possibility of good .culti¬ 
vation, which it could not get to the same degree as in the 
other plan. I am not speaking in this matter altogether ' 
from supposition, for in the cold weather of 1864-65,1 planted 
out some hj'brid at 3 by 3 feet and some at 4 by 4 feet, and 
the latter yielded more in the fifth year (1869) than the for¬ 
mer, although as might have been expected the close plants 
gave more in the two first years of yielding. “ Cover your 
ground” is the. motto of those who advocate close planting,, 
anjJ I agi’ce with them, but npt in the means they propose. 
“ Cover your ground” I say, with well grown vigorous buslies, 
at suclf distances as will let them grow and admit of cultiva¬ 
tion, and it is perfectly possible to cultivate such planted 
ground well, either By the hoe*or plough, but almost impo^i- 
ble 1^ use either, if ^e undenwood is so thick as is generally 
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the case in very, closely planted fields. 

For China, on ordimry soil, I shonM say 3 feet by 3 feet is 
the best, but'on tery good sv»il I think 4< feet by <3 feet would 
,be better. Three ft. by 3 feet is liowcver a very good standard 
distance at which to plant out China, which is not naturally 
so large a busji as either of the others, and yields so poorly in 
comparison as to necessitate there being plenty of it. I 
would recommend the foriiiatiun of nurseries simultaneously 
with the planting out at stake. Vaeancics will occur and ’ 
they are in many cases the canker-worms of an estate. A 
handier way, in making a garden for the first time, is to sow 
an extra line at every tenth line, and the plants in this extra 
line should sutlico for vacancies at the end of the first year, 
with the advantage of being close at hand. Many planters 
always sow two seeds to a stake, and thus have double bushes, 
but unless the quality of the seed is doubtful, I do not see the 
advantage of this. Certainly it should not be necessary with 
sceils that have germinated, or that appear heavy and sound, 
and if. there is good probability of the garden being kept 
clean during the following rains. Nobody should commence 
to'plant tea unless he is thoroughly sure iis to this latter point, 
p>r failure may throw him back for years. 

^ To those who admire avenues, the Toon, Sisoom, Nahor, &c., 
trees can be recommended, although except for the main road 
and only for a portion of that, I do not see any advantage in 
having them. To have them by every road is in my idea to 
spoil the fine sight presented by a large well ordered ^garden, 
while they afford a temjjting shade to skulking labourers. 

Ifimeries. ' 

These are formed for two purposes,for the growtfi of 
seedlings for primary planting out, and, xeeoiuUy, to, supply 
seedlings to fill vacancies among' the plants already under 
cultivation. In each case the site of the nursery should be 
v^y carefully selected, and the laud as cai'efujly prepare^ for 
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seedlingps arc worthless unless they are good •ones, and these 

are the two first essentials to this result. Forest-land should 

• • 

always he chosen in preference 'to any other, as shade is 
absolutely necessary,, and of course it is better to have it of a* 
natural than an artificial kind, expense alone being of no 
small consideration if the latter has to be adoirted. The soil * 
should be virgin, or such *a.s has been unworked for many 
yeare. If there is any doubt about its quality, and better is 
not to be had, manure should be liberally laid do\vai both 
before and after the seed is in. * Many people prefer to have 
every stump rooted out, and unless there are very few of them, 
and these of small size, it is better to do this, as the roots 
may extend widely and may stunt or kill many a young 
plant. In clearing, a liberal allowance of shade should^ be 
left, but of course not enough to be in any way dense. 
Assuming the laud to be equally good, it ‘would be i)re- 
fcrable on the score of expense to select a pipce of light 
forest in preference to a spot covered with heavy timber, 
for most of the trees woirld have to b'o uprooted on the* latter, 
and to do this would <!ost both time and money to an unne¬ 
cessary degree. The land shmdd tljen be thoroughly well 
hoed to the depth of at least eighteen inches, and as far as, 
possible all small roots*, removed by hand. If the nursery is 
made for planting out a garden, it will be obvious that the 
seals must be sown pretty closely together. A very general 
and good plan is to raise beds whose length is that of the 
nursery itself, their breadth being about six feet, rvith a path 
of eighteen inches separating them for convpnieuec of keepr 
ing them clean.* The seed is plautal across the bed in rows • 
which are six inches apart, audi between each seedling in the • 
rows there is a space of two inches. The lines in short being 
6 inches by 2. Such plants are lifted in the rains follow¬ 
ing their sowing, sind arc taken up lik® cabbage plants on 
favorable days, either cloudy or* rainy, and planted withdit 
ayy\earth attitched.* This nfotljdd of making a garden is 
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compulsory in *fche Dehra Dlioon, and in Chittagong, and ia 
followed sometimes by preference in more favorable districts. 
But the expense and disadvantages are great* as compared 
’ with planting seed. At stake where this is practicable, and 
other circmnstances being equal, plants by the latter method 
.will invariably be superior at the end of the first season. 
This is generally known and adftiitted, and when seedlings 
are planted out in the firsl in^auce in Assam, it is usually 
because the planter sees no possiljility of getting this land 
ready in time to allow of sowing out at stsike; but making 
liis nursery he proceeds to clear, and during the year clears 
and plants out as much as he can, and does so frequently with 
great success. 

J*furseries should be kept most scrupulously clean. This 
can be done well by hand weeding, or with koorpccs such 
as syces use to get dhoop grass with. Every little weed 
should be destroyed immediately after appearance, and the 
young plants should get all benefit possible from the w^ell 
cultivated soil. Unless this condition can be ensured it were 
better not to make a nursery at all, for a neglected one seldom 
recovers, and when made for the present purpose the necessity 
for recovery would not exist; and it should be always borne 
in mind that a vigorous seedling has to encounter many 
dangers ere it can become a tree, (the mere act of transplanta¬ 
tion being very trying to it) and this being so, what can 1)0 
expected from a weak one. In the aiTangement of the 
_ nursery at the firet only such numlwr of seedlings* as it is 
.believed can 1?e transplanted during the succeeding year 
should be put out in the manner indicated*. If any doubt 
exist as to this, portion of tfie ground should be laid lOut 
at wider distances 4 inches by 4, 0 by 4, or even 6 by 6, 
so that if the plants cannot be removed in good time, 
they may have some room in which to grow, and in such a 
iikay as to render iheir removal a matter of little difficulty. 
At ti^e narrow distance‘the* plants will 0ow indee^^ v^ell 
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Enough, and the whole place would soon be* a monster tetf 
hedge, but the lifting of them will be found to be a risky job> 
only to be done at all in wet wcaflier, and then with every 
chance of the plant Iniying such \infaii; treatment in the taking 
out when jammed add entwined almost inextricably with 
others as to render likelihood • of survival mo*st uncertain*• 
whereas, if they arc planted’at^ the distances just mentioned, 
^they can be easily dug out and lifted separately. If they 
have been allowed to grow up in a mass it will be •found 
almost impossible to take them 'separately, and the best way^ 
then is to cut them out in small squares or rather cubes of 
three or four inches in length and breadth, the depth being, 
of course, slightly more than that of the root. In this man. 
ner some of them will be preservetl, and may grow up into 
very good double-bushes. 

In the Dhoon and Chittagong where all pfanting out is 
done from nurseries necessarily on siccount of tha long hot 
interval preceding the rains, tatties arc used, more particularly 
in the former district, where forest land is scarce and rigorous¬ 
ly conserved. Wliile under these the seedlings are regularly 
watered in the Dhoon, and the canal system renders this 
an operation of ease and certainty, which is not the ease I 
fear in Chittagong. As I remark in another part of this 
essay I have seen the idea of irrigation much improved by a 
common force-pump (costing Rs. 25) being used. This throws 
in a short space of time abundance of water for a small 
nursery a^id seems in every way preferable to ordinary irriga¬ 
tion. One man can work the pump very well.* An ordinary 
double-action puihp would water nurseries very efficiently. 

I have nmtten so far of uurseriek meant to supply seedling 
for the original planting out of a garden: those formed to 
supply seedlings for vacancies should in my opinion be laid 
out on a different plan. With, this view I fancy numbers 
of oar fellow planters do not agree, for nurseries may bc^ 
conqJnXtly seen pl&nted tipparently as'close as they can hold^ 
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and for this veny purpose. I have known instances where 
ten seed was sown as thick as mustard and cress, and the 
seedlings ’ were afterwards • thinned by the superfluous ones 
' being pulled out and thrown away, anti although these were 
extreme- cases I believe that close planting, by which I 
»mean, say five or six inches by one or two inches, is very 
generally followed. Under this ‘method the plants are taken 
up in the rains and dibbled in, and the rule usually laid down 
is thaiafter the plants are six inche^! high they should be taken ' 
out and transplanted at every 'possible opportunity. The way 
*I shall recommend is different, and after frequent experiments 
and much obsci'vation of the operations of others, I am sure it 
is the only safe and certain plan, al1:)eit, probably, rather more 
expensive. In this arrangement the seeds are sown out at 
little stakes one foot .apart, and these are then at a distance 
of a foot by a'foot, small paths at five feet apart in the width 
of the nur^ry being loft for convenience of weeding. If 
instead of a foot, fifteen inches distance be given, the plan 
can be carried out in its entirety, by the seedlings being 
allowed to grow up untouched until the end of their second 
year, when being pruned, if of good growth, at say 2 feet 
10 inches, they are carefully dug out and transplanted, a little 
manure if possible to be laid round them after that. This 
method is certainly more expensive than the other because 
in the first place more land is ro(juired and secondly, because 
the labour of digging out the large seedlings and carrying 
them to their destinations is much greater. The first item 
>of expense is more imaginary than real, and it may be more 
correctly said that you get fewer seedlings on your area than 
tl^t you need more land under this plan for your seedlings ; 
for I hold that a very large nursery is a great mistake, the 
chances being that it never gets properly looked after, and 
that half the plants are left af^r all. An acre or two acres 
iV quite as much as should b^ attempted in one season, and I 
have ^een the wide planting' of seedlings Iresult in Recess 
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from times to the other’s one. Indeed, if we come to look 
at the subject earefuilji, it is natural that it should, for in 
many cases tiie 'seedling after* being lifted lias to go to en¬ 
counter many dangers, the first of these being the transplant-, 
ation itself, and hero bolicvo the big one lifted with plenty 
of firm solid earth round it in the cold weather when the , 
sun is powerless, has a butter chance than the little one, 
which is lifted in the rains, probably on a rainy morning, 
which may be followed by a hot burning .sun at noon, or by 
probably one or two days of.strcuig sun. Then again the 
soil of the old cultivation which may have been worked for 
six or seven years or more is very different as regards the 
seedlings’ requirements from those of the nursery it came 
from, and the growth of one transplanted in July is sure to ■ 
be very poor, for the latter half of the year as compared ifith 
the growth up to July. The seedling from t^e wide planted 
nursery on the other hand is on the verge of becoming a 
“plant,” and has had the advantage of the vigorous new 
soil for two seasons in which it has. grown under the most 
favorable conditions possible for it in the estate, very different 
conditions to those that may attend the second year’s growth, 
or even half of the first year’s growth" of the little seedling, 
for it very probably may bo put out among old tea, that from ' 

unavoidable cause may be left unhoed for two or three months, 
and though the grass may not hide the tea, or may as the 
case may happen, in either event it will be far above the 
head of the little six-inches, whose life any careless cooley 
when the hoeing is going on, may imperil. A third advan¬ 
tage to the largji seedling is that it is at a pluckable age, and 
is put out ready in' the following spring for plucking, and 
how gteat an advantage this is, those who have had the taste 
of trying to keep the pluekers’ fingers from seedlings or even 
undersized old plants ought to know and appreciate. The 
probabilities are that* the littlft. peedliugs may be sometir^ 
toi^in half bjj unsqfupulous,han,ds whose only thought is 
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how to fill their baskets. I have frequenti/ seen such small 
Seedlings, come to nothing for yearsi. and allowing even that 
they escape the dangers of single and surreptitious plucking 
the soil is not suited, however clear it may be kept to develope 
their growth. j\[y experience is that 'to procure the desired 
result of good trees in existing vacancies you will need fair 

* seedlings of the close sown system to one of the wide, and 
this should more than ecpiqlise .the trouble and expense of the 
latter. In all cases where practicable, manure should be 
given to the transplanted seedling,'for it has so much to do 
fo hold its own with the other plants, to say nothing of its 
being expected to come up to them. In Ceylon they have a 
plan of transplanting which I have heard recommended for 
tea, though I should imagine the expense would be altogether 
toof great. The seed is sown in beds and the young seedlings 
are put into long narrow baskets of about six inches across 
at the top and eighteen inches deep, which baskets are fdled 
with a mixture of forest earth and manure, and with these 
baskets as close as they can conveniently be placed, a second 
nursery is formed. This should always be, I believe, in a 
well-shaded spot. A\hen the plants ai*e of a fair size the 
baskets are lifted and tftinsplanted where wanted. A bottom 
is made to the baskets and this and the sides sOon decay and 
never hinder the growth of the roots. I give this plan as I 
have heard it, and it might po.ssibly be worth a trial where 
transplanted seedlings had failed to thrive in the old land. 
Anything is better than the disheartening and thoroughly 
expensive work of repeated transidantation. 

* In regard to the transplantation of old plants, I have always 
found it by far the best and cheapest way to do it in the rains, 
say after July, and to cut the trees down to within three inches 
of the gi’ound, when they may be removed witiwnt an^ earth 
attached to their roots, alwaj’^s provided that the operation 
ts^es place on a cloudy and rainy day. . Whan transplanted, 
manure, if possible, should be applied, and the shoots of cj|^,rsp 
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'should be left untouched. This plan will be .found preferable 
to any other, particularly so to the costly and uncertain 
method of digging them up root§, branches, and all. 

Cultivation, hoeing, and weeding. • 

Under this somewhat indefinite heading I shall treat first 
of all of clearing, and its cost. • In clearing forest land for teS 
the underwood and lighter* trees are cut down, and the large 
timber is usually loft standing j such trees as are not intended 
to remain permanently being immediatelyrung” by snaking 
a wide deep ring round and tlirough the back and thus sto^. 
ping the flow of the sap. A" good deal of shade should be left, 
as it undoubtedly favors the growth of seedlings, and it ca^ 
be easily got lid of afterwards. The first rough cutting in 
ordinary jungle can be done b)"^ fiflceu men to an acre, aivd i(; 
will require at the rate of double that number for the second 
stage of progress, which consists of cutting up the wood 
burning it and getting rid of the debris generally,; and before 
the ground is in proper condition for the preliminary deep * 
hoeing the labour of thirty men will again be needed. After 
this deep hoeing is given, and by the time that the groniul is 
ready for staking off, the cost per acre, will bo about lls. 20, 

that is to say-r- \ 

Ftrd cutting of jungle. Rs. A. P, 

15 men’s work at a nirrikh of 20 nulls of 12 feet 


square per man 

Cutting up and burning timber, ^'c. 

80 men’s work at As. 2 and 8 pics per man 
Cutting up, ^'c., the second time to get the ground 
veadt/ for hoeing. 

80. men’s work at As. 2 and 8»pies per man 

Beep hoeing, uprooting stumps, ^'c. 

42 mefl’s work at As. 2 and 8 pies per man, each 
man doing seven nulls of 12 feet square 


2 8 0 
5 0. 0 

5 0 0 . 

• 

5 12 0 
18 4 'O 
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• This calculation is based on the nirrikhs actually given, and 
if care be faken to have the land accurtitely measured, so that 
the quantity of work done may be as accurately checked, jun- 
'gle of no extraordinarily heavy nature can be very well cleared 
for this rate, although in actual practice the estimate like 
' ^ost other estimates will be probably exceeded. If the forest 
be very dense or of a difficult kindj on account of much midei’- 
wood, clearing will certainly c'ost More j but, again, if the 
underwood is light and if much shade is left at firat by felling ' 
very few of the larger trees, tho cost may be 20 per cent. less. 
In many instances where time has been unusually precious 
owing to a late commencement, I have seen forest land planted 
out very rapidly by cutting down little besides the mere 
underwood, and setting fire to that ; and after felling some of 
the large trees the ground was staked out and the seed sown 
out, after a little patch by each stake had been hoed to 
receive it. But only necessity could justify such a manner of 
r working as this. Especial care should be taken that the hoe¬ 
ing is deep and thotough, and for about a foot all round the 
seed all such small roots, creepers, &c., as may be removed in 
practicable working time should be taken out, and large 
stumps, if they are near the stakes should be uprooted, for 
sooner or later, they are sure to cause harm to tlie plants. 

Grass land, as is apparent, is much easier to get under cul¬ 
tivation than forest; but it requires much more hoeing and 
attention than the latter for the first year or two, or indeed 
until such time as the original grass can be eradicated, or got 
fk) well under hand as to cause little trouble. 

A very common way is, after setting fire ,to the grass, to 
give an ordinary deep hoeing p,nd stake the ground off, ^nd 
then for about a foot on each side of the stake to take" out as 
many of the grass roots as possible before sowing the seed. If 
seed is to be planted out, however, I should prefer to plough 
the land thoroughly after deep lioeing, abd then rake up the 
roots ^d burn them. The best mode of planting out in /lass 
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land is, I believe, from nurseries with six months’ seedlings in 
the rains and always, ff possible, on cloudy or rainy days. I 
prefer taking up eat th with the. seedlings for this purpose, 
and if care is taken to have the land round the stakes tolerably 
free from grass roots,.the rest of the land may be turned up 
in very large clods which should remain unbroken, and lighj * 
hoeing should be then given as needed in the usual way. If 
the seedlings are vigorofis when lifted from the nursery, my 
experience is that better one year seedlings will be obtained by 
such transplantation than by seed %own at stake in grass land, 
and there will be fewer vacaJneies ; very young seedlings froM 
seed sown out in grass land standing a much poorer chance of 
life than those sown out in forest. The planter will act wisely 
in giving no fixed nirrikh to laborers 2 >lanting but seed or 
transplanting seedlings, but merely see that the hands keep 
steadily at work, and take care that the* work is done 
thoroughly, whether rapidly or slowly got through. But f 
consider it absolutely necessary for him to make very frequent » 
measurements of the land in eoui’se ‘ of clearing. He will do 
this best with the chain, which is far more trustworthy than 
the null or tarr ; and in all his calculations in dealing with 
rough land let him always under-estimate, for the appearance 
of half cleared jungle is very deceptive as to the actual area. ' 
Supposing the seedlings well up, we now come to cultivation 
in its particular and technical sense, which is that of keeping 
planted laud in the most favorable condition for the plant’s 
growth ; and to commence with a ^rden of seedlings it may 
be confidently said that this cannot be kept too clean, and nqt 
a weed should be allowed a week’s life, but the whole strength, 
o^the soil should be for the sqpdlings only. If the weeds ha, 
dealt with from the first they may, in good forest land, be 
taken bp for the whole of the first year by hand, and by keep, 
ing a number of women and children incessantly at them they. 
wiU never be able to’make head; white the work as regs/ds 
tb%’oung plants wiU be much ^re beneficial than jhoeing;. 
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and it will cost less money.- Of course tha weeds must be 
eradicated, and not broken off above grdund, and with young 
wee(is in good loose forest soil this can be easHy done. I 
know one planter who worked on this pkn on 60 acres just 
after sowing them out. The land was good forest, and had 
hccn well hoed in the first instance, and the hand weeding 
throughout the seed was a perfect success. I never saw land 
in such uniformly good order nor plants that derived more 
vigor Irom well kept land ; and the best of it w.is that as the 
weeds were always uprooted, they lost their power over the 
gfound, and the garden required v6ry little light hoeing during 
the succeeding rains, and much of the work was again done 
by band. I have tried the same plan with success myself, and 
the cost was about as follows : 

Rs. A. P. 

A woman did on’an average 35 nulls of 12 feet 
square per diem, con-sequently as nearly as pos¬ 
sible, twelve women would do an acre in a day, 

■ and their pay boihg rupees four per mensem 
would bring the cost to per acre ... 1 9 7 

or nearly a rupee less than the cost of ordinary light hoeing. 
It must be admitted that under good forest shade for the first 
3 ’^ear the growth of jungle is always very light as a rule j but 
on the other hand I have had the work done in some cases at 
40 nulls per woman, which is at the rate of a rupee per acre, 
and by keeping them steadily at such work as the result of 
theiv labour tells, the nirrikh can he increased without any 
olflection on their part. Where there is very little shade, or 
in grass land, this mode of working will be scarcely practica- 
•ble, as the advance of the weeds rand more formidable grars 
will be too rapid, and in the cases of the grass the task would 
be altogether too difiicult. Neither could the plan be so well 
carried out on stiff clayey soil even if under forest shade, 
alt^ugh it would not he'impracticahle. During the season, 
say fir6n| the banning of March to the end of ©ctober if 
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acre 13 weeded in tliis way seyeij times, that will certainly \)e 
an ample allo<t^ance, and six tim^ will generally be found 
quite enough. This ryould make the cost per acre under ten * 
rupees—nine rupees nine annas actually, but as I have 
remarked the nirrikh could be often increased add the work • 
would then cost less. If iuipoVtod labour is employed, oue-sixth 
moi-e would have to be added, [m it b^iould be borne in mind in 
’making any estimate of the^eost of work to be done by this 
means that imported coolies have? their Sundays allowed them 
for rest, and that out of every seven days for which they 
are paid, they only work on six. I w'ould make another 
remark by the way to the cireet that if tlie planter is not 
thoroughly sure of getting plenty of local Laborers to keep 
his seedlings clean, he will act wisely if he has his imported 
laborers domiciled in his garden ere these seedlings make ' 
their appearance above ground. By doing this} he will 
ensure a fair start for coolies and seedlings both, and he will 
not have cause, with ordinary good fo’rtune, to regret this; 
although ho will regi’ct if he trusts to luck to get through 
the first year without the necessity of injporting, or, if seeing 
his mistake rather too late, ho seeks to rectify matters by 
importing din-ing the rains. These remarks of course are 
without force in the llimahiyan districts, but not so in Assam 
and Cachar, and I believe (tjjiough I regret to hear it) in 
Chittagong. 

For commencements on grass land, I have indicated mi 
preference for transplantation in the rains, and if this is begun 
say in the begimftiigof June, the land being turned up ii 
largetclods, and staked off, then most probably four light hoe 
ings will be needed ere the cold weather sets in, say one ii 
the middle of July, the second in the middle of August, : 
third in the middle of September^ and the last about the eni 
of 0<^b.er.. It may bo possible to* do without this last, bu 
not generally, andfthcse»four hoefngs Vould not cost less *ha: 
two rupees eight.annas eabh per acre, a man doing "20 turrs c 
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” scamped” work may be usually detScted by the absence of 
this soft loose earth among <ind over the clods. If these latter 
are lying in great square lumps with plenty of empty space 
at the corners between them, a little probing with a stout stick 
will prove, although the appearance of the hoeing may be ex¬ 
cellent, the work has not been properly done. Deep hoeing 
should invariably be tested in this way, and the depth should 
be about a foot dmiglit down, though neglected land will need 
two or three inelies more.' , 

*■ Deep hoeing is of little use in* freeing the soil of grass roots 
and weeds permanently, but it can indirectly assist the task of 
eradication by exposing the roots for that purpose. This last 
mentioned branch of cultivation deserves a few special remarks. 
Eradication of weeds can, in my opinion, be looked on only 
as an adjunct to hoeing, and indeed I consider it only really 
necessary where grass in its several varieties such as sun grass, 
ooloo, dhaub, &c., has got such a hold on the soil and mastery 
of the surface as to be positively injurious to the plant. Tho 
views held by some theorists as to its entire adoption to the 
exclusion of light hoeing I regard as Utopian, for they could 
only be put into practice on new land for a year or two, or if 
on old cutivated land, then only on a very small scale. They 
could never be carried out on a large garden of any age, for 
the work would necessarily have to bo done very slowly, and 
the chances are that the length of time ere tho laborers could 
come round again to a given spot would be so long as to 
^neutralise the benefit that seemed apparent at first. It is not 
possible to effect a thorough eradication at one or two opera¬ 
tions, and tho roots that remfiined would have such ample 
time to themselves ere their turn came round, that their pro¬ 
duce would probably be quite as great as that of uhweeded 
land hoed at a shorter interval. Tho probability is that no 
planter could systematScally'have a garden of even moderate 
area ]|ept clean for a wboje year by hand weeding, 
heavy rains and strong sun of the warmer ifiouths would soon 
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drive him to the^hoe. That heavy grass should be taken oul 
of the soil to as great an extent as may he practicable is a 
settled conviction with me; and wherever it afflicts a garden, 
the manager should determine to destroy as much of k. as ho ^ 
can. Tliis he will be best able-to do in the coli season, and* 
after the land has been deep* hoed. Women and children can 
do this work very well by breaking the clods ndth short heavy 
sticks and extricating the coots from them and from as much 
of the under earth as they can*manag'o to get hold of. Th§ 
roots being licaped together should then be burnt. In the 
Dehra Dhoon where dhauh grass (which is worse in my estima- . 
tion than the ooloo grass of Assam) is very troublesome, we 
find the hot weather which lasts from the cud of April to the 
end of June, a very suitable time for tliis work. The garden 
which I am managing has suffered much from d/taub and last • 
hot weather I cmploj ed every available laborer in Alio work of 
eradicating it in the manner mentioned. I had taken over chai-go^ 
of the estate, but a short time previously, and being curious to 
learn the extent to which this dJiauh had penetrated, I hijd 
several holes- dug where it grew thickest, and I found that in 
parts it was to.be found at the dcjith ot fve feet. I did some 
of the worst places twice over, and after keeping these steadily 
in good cultivation by light booing during the rains, I have 
the satisfaction of seeing a fair quantity of dlioob mingled 
with the small and greatly scattered shoots of dliaub. I hope 
that aft«?r I shall have again weeded these spots and similarly 
hoed them, the surface will shew the former healthy and* 
harmless grass ofily., This I think is a good instance of what 
hatrd weeding can effect, and shbws its good uses in conjunetien 
kM hoeing. If, however, I had attempted to have culti¬ 
vated my garden solely by the former means, I should have 
attempted an imjiossibility, for J could never have carried o^ 
the ♦ork when the rains came dnj but even supposing tliat 
I ^aSi been ablS to ^ct over *th®*garden pnee after*their 
setting in, task wodd have been so difficult, and therefeio 
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so' long of accomplishment, that the parts first done would 
have been covered with grass of quite the original power 
of giwvth ere the people could have got round to them again, 
'fhe argument of the advocates of weeding is I believt) this— 
' “ What is the use of hoeing land when this has to be ddne 
" incessantly ? Why' not rathei’ eradicate the weeds and have 
“ done with it, or at all events, greatly lessen tlie cost of 
" cultivation.” 

j To this I would answer', that land subject to powerful 
climatic influences will alway's grow weed, and that perma¬ 
nent prevention is impos.sible; and that therefore those who 
support the theory of weeding seek an unattainable result; 
further, that the tendency to grow weeds can be only 
successfully resisted by frequent periodical culture, which 
cannot practically' be given by weeding, from the slowness 
of the ope'.’ation, but which must be sought for in hoeing 
or some other means at least equally rapid, and that the 
true uses of weeding are to assist such a mode of cultivation, 
not to supplant it. 

It should be remembered, too, that frequent hoeing will of 
itself render the work of cultivation progres.sively less diffi¬ 
cult, and will change the character of- surface jungle and 
grasses for the bettor ; and I would remark, although no one- 
can be a more streuuoui advocate than my'self, for the removal 
of the sharp and ooloo grasses from the soil, yet \vith the 
'harmless weeds to be found in a garden under ordina'ry good 
‘cultivation, I would be inclined to adopt an entirely' diflerent 
plan to that of eradication by weeding, ancl would on the 
score of cheapness and cffica6y of result prefer to bitry tlifem. 
I first saw this done by an experienced planter from Cachar, 
who told me that he had followed it for years thei-e with 
guccess, and on trying it myself I quite agreed with him. 
But to succeed in this method the growth should be only^uch 
as can be correctly characterised as weeds, and there should.be 
no dhaub or ooloo among it; nor will it be fu’acticable unless 
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the height of them is* about eighteen inches or ilnder. A 
lower nirrikh.will have to be giveij, say 4 nulls less, and the 
weeds should be buried at disktnees of a null apart, not deep, • 
but just so that the earth covers them effectually. My 
experience was that land so treated kept clean .half as long ^ 
again, and as I found that the buried weeds become perfectly 
rotten underneath, I could nOt differ with my friend in his 
belief that they enriched the ground.* In .the cold weather, 
when deep hoeing, not the least treuble was experienced, as 
the buried weeds seemed to Imve become perfectly rotten ani 
mixed with the soil. The only difficulty I found was in the 
length of time taken in doing it to the decrease in the 
nirrikh. Having given my reasons for the belief that deep 
hoeing is a necessary bi’anch of cultivation, and that its proper 
time of application is the cold weather; and having expressed 
my disbelief in weeding as the means of culture during the 
rest of the year, I must now treat of what other means 
should then be employed, and what its cost should be. • 

Light hneing is in general usage, and I believe nothing is 
better. It may consist either of giving one stroke with the 
hoe and turning oVer a clod, or of merely scraping the surface; 
and where the weeds or light jungle are of any thickness of 
growth, I believe the latter way is the better, especially in 
rainy weather, because cleaner work is made, and as the roots 
of such weeds are generally close to the surface, the hoe in 
scraping takes them quite out of the ground and the weed 
withers, while by turning up a clod, the weed, root and all, is, 
merely thrown o^i one side or turned up uninjured, and in such 
favorable weather for its growth it recovera very rapidly, being 
in fact bnly roughly transplanted. But if the weeds are neither 
very thick nor high, good work can be made by giving one 
stroke and then another on the clod, which last blow knocks 

• The use of gi’ecn crops as a manure is one of the axioms of huAandry. 
Tl^y ^ntain much sacclArine matter and readily ferment, requiing no 
preparation to fit them for uAthure, and indeed cannot be applied too soon. 
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the earth free of the roots, and this is light hoeing in its strict 

(> 

sense. Twenty nulls of 12, feet is the general nin'ikh, and at 
this, it costs Rs. 2-8 per acre. 

Assuming that a garden of plants over the third year has 
had a good deep hoeing in the cold weather, how many light 
hoeings in addition will constitute proper cultivation during 
the succeeding season ? In tho first pl.aeo, land so deep hoed 
will remain sufiiciontly free of weeds till the middle of March, 
when it will require to bo freed of them by light hoeing— 
say then this is done (although' in practice in Assam this 
period is such a busy one with the plucking of the firat 
flushes that the land seldom gets hoed until the beginning of 
the following month) at tho estimated cost of Rs. 2-8. The 
time at which this wdll require to be repeated is ordinarily six 
weeks, but in some gardens it is never done under intervals 
of two months, which system I cannot however consider 
cultivation. ' Six weeks is sufficiently long for any land to lie 
■unless weeding has followed deep hoeing, in which case the 
first light hoeing might not be ueces.-'ary for a full month 
mbre, or say at the end of April. Giving six weeks as tho 
period, then the hoeings would succeed as follows:— 

Date 


First light hoeing 

commences 

20th of March. 

Second 

ditto 

ditto 

3rd of May. 

Third 

ditto 

ditto 

15th of June. 

Fourth 

ditto 

ditto 

31st of July. , 

Fifth 

ditto 

• 

ditto 

1 

20th of September. 


Periodical light hoeing at these dates wonld. constitute very 
good cultivation, and a sixth light hoeing should not or(li- 
nafily be required before the cold weather hoeing. In'many 
gardens, as I have remarked, two months lapse between tho 


hoeings, but this is most frequently from necessity not from 
ckoice.* I give these dates as the usual' periods, and the gost 


* Th^bocing between April an^<ijuiic is often tinnccessary, and if 
U Marce, can generally be omitted witbont detriju^nt. 
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would be at Rs. 2-S per acre Rs. 12-8, whi(;Ii, with the deep 
hoeing Rs. 5, would gwe Rs. 17-8 per acre per srtxson, phs 
oue-seveuth if dchie by importetl l(j.bor, and on the assumption 
that the coolies’ wages are Rs. 6 per mensem. , 

The effect of a thorough hand weeding would probably be 
to render light hoeing unnecessary until the n;iddle of June 
and thus the first two hoeings might be saved, and as the 
weeding itself would be done fOr Rs. 4, (not for less if done 
’ well^ this would effect a saving of one rupee per aero, and 
the growth after the light hoeiug tlieii given would probably 
be lighter, although I could «ot go the length of saying that 
another light hoeing could be saved between the 15th of 
June and the cold weather. To weed after this light hoeing 
would probably obviate the necessity of one, and the weeding 
would not require to be done so thoroughly, and would cost 
less than the cold weather work •, but there is.no garden that 
at such a season could afford to employ women and children * 
on such work, while to set men to it would just be to endan¬ 
ger the possibility of plucking leaf fey the rapid growth of. 
jungle as against the means employed to keep it down, viz., 
weeding. In all gardens, however, it is most probable that 
the women and children would have their hands empty in 
February or from January, and I should think they could not 
be better employed than in weeding or rather in eradication 
of jungle roots from the deep hoed land, as the residt would 
in any case be beneficial to the soil and miglrt save more than 
I have estimated above, although I cannot see how myself; 
but a rupee an sicre is not to be despised, and the benefit to the 
soil by freedom from noxious grass roots would mean decided , 
beijcfit to the plant.* In the Debra Dhoon after the deep hoeing 
a lighfhoeing is usually given in the spring, though this' is 
sometimes dispensed with, but it is better to give it; and where 
dhatd) infests a garden, the hot weather should be taken advan- 
tagttof to eradirtite it? This is |jeculiarly necessary here wlie* 
tho*\ctual mannfactuijng season is jrery short, exteudin|- from 
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July to Oetol)er, and during which time it is generally as 
much as (fan be dune to gather the leaif and make the tea in 
the scanty time available; while at this period the dkiui 
t grows a>pace, with a rapidity that I never saw equalled in 
Assam. It is therefore wise policy to get the laud, while there 
is opportnuity, into a condition to need as little cultivation as 
may be at a time when labor can be ilUudbrdcd for that work. 

The fact is indisputable, Ifowevter, that to hoe land you 
must have labour,.and as that has been for long a dear and' 
scarce commodity in the importing countries, and often is a 
scarce commodity anywhere, efforts have been made to attain 
this result by other means. I do not believe that there is any 
way of cultivating land to equal hoeing: weeding is more 
thorough, but it is impracticable, and is I believe often un- 
desiitvble j and the only other way that I know of planghing, 
which is only possible in a tea garden under modified condi¬ 
tions as compared with ordinary jdonghing either at home or 
in India, and which, after a g<K)d deal of experience, I can 
■only consider as a siftnewhat indifferent substitute at the best. 
That it can be made a substitute is, however, a great thing, 
afld in some quarter it is held in high favor, and I believe 
actually in preference over light hoeing. I shall proceed to 
state my experience of it. To begin with, I consider plough¬ 
ing is only suitable for the cultivation of light soils, or soils 
of a very porous nature, or which have the advantage of 
good natural drainage. It is not at all well adapted for stiff 
^li^ey, or low lying land, for the reason that, its operation 
will in the rains churn these to the consistency of paddy 
land at the rice transplanting season, and leave them of an 
iron-like hai'dnoss afterwards. , It will have a very hardening 
eff^t on any soil, but not to a detrimental degree on tliose of 
the iii-st-mentioncd characters, and the cold weathbr deep 
hoeing will put that right again. To be worked to the best 
tfdvantage, ploughing rfhould*begin before the* weeds getiany 
start jjrtcr the cold weather,hoeing, andtthc ploughs sVqP i>® 
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kept continuously going-all throughout the season, and if this 
be done, very good woflc indeed may be made, and'the weeils 
will be well fcep't under if care <s exercised that the work 
is fairly done. On most soils it may be found advisable tcf 
suspend operations for a short time at the period of very 
heavy rain-fall, as unless thq soil have great facilities of 
drainage, the plough will temd to make the land slushy, and 
in low places the continual treadin* of the bullocks will make 
mucky puddles. After two days of fair weather they ^can be 
put on again. For lines of tew budhes, planted six feet apart, 
five ploughs will be best, buf four may do j for five feet line#, 
again, four ploughs should be used; for four feet lines three, 
and in the same ratio two ploughs will suffice for three feet 
lines. As may be surmised by those who have not seen the 
work, it is impracticable to use two bullocks to a plough, the 
width of the widest lines preventing this, to say nothing 
of the damage that would bo done to the birshes b^ the usual 
arrangement. One bullock therefore is only yoke<l, and the 
plough itself is of much smaller width and bulk than the* 
ordinary cultivation plough. But it is important to bear in 
mind that no “patent” or Europe-made implement should be 
used, but one made of the ordinary materials of the country 
and of the simplest constructions; for they are continually 
getting out of order, but the latter kind can bo at once re¬ 
paired by the ploughmen themselves, and at the most trifling 
expense, which would not be the case, by any means, with 
the othoi'S. The construction of the plough is just that of 
the common native one, but the share is narrower and 
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(Cultivation.) 

. Rg. 1. 

A. —Ploughsliare (of iron.) 

B. —Bamboo pole. 

C. —Bope. 

D. —Peg to vrhicb the rope ia faatened. 

If. S .—Both ploughshare and pole are, of course, easily moveable, 
and can be a^nsted as required. 

a single bamboo only goes from it upwards as the pde. The 
^ yoke or collar is of wood, kept in its place on the neck by 
the usual plan of two wooden pegs through^ it. The pole is 
course at one side of the bullock and a rope should be 
af the other,. this to be ^ept clear of the bnlloc^^s heel by 
a jsmall piece of wood, a foot long, projecting &om the plough. 
X give a rough sketch of a plough of the kind, fig. ,1, but 
sadi is almost unnecessary, for any country mistree can make 
one'illthont aay plan. 1 am- using % single plough the 
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tind used in the North-West Provinces, and although it differs 
considerably in shap€ from what I used in Assam, it does 
equally well*—in short any country plough adapted to Suit one 
bullock will answer the purpose capitally. The ploughing 
iron should be cut across at the end, and should never be 
polnM, as it would in that sh.ape be apt to cut through tlje * 
roots or through the stem of a bush. The mode of working 
is this, the first bullock goes £o thh extreme left of the space 
between the lines of bushes and commences to plough ^fhe first 
furrow, the second plough makes Its furrow close to the first, 
and immediately to the right of it, and so on, till the furrefw 
reach the opposite or right side of bushes. 1 hare mentioned 
that the bullock’s feet are kept free by means of a projecting 
piece of wood, and it may be thought that this projection by 
catching in the bushes would injure them and retard the 
work; but to avoid this the poles of the plough are used in 
the opposite sides of the hindmost bullocks, and thus the 
projecting part of the plough all point inwards—thus if the 
poles are on the left side of the bullock, then the' smooth 
surface of these poles alone can be in contact with the bushes 
and will never harm them, and of course the projections 
point to the right, but are far from the right hand bushes. 
This IS for the first two. The second couple have the smooth* 
pole to the rigU, next to the right hand row, and the pro¬ 
jections [H)int to the left. 

Tlie ploughmen are sure to make objections to this arrange- 
nient at first, and to declare that it will not do, but a .trial 
of a few hours will convinw even these hereditary conserv.a- 
. lives. The pkn^h should be made to go very slowly, as 
better work will be done as regard the soil, and there will bei 
less likelihood of accidents to the plants. The bullocks will 
; probibly be very 'unruly at first, but after a week’s practice 
they should go very steadily, and with proper care I have 
nliver had rea&on to* complmu'df injttred bushes to any thfeg 
.JBcre, than very •trifling deg^. 1 have never fised the 
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plough among bushes that were so close as to be touching, 
but have sbeu several gardens where iiei'ls covered with boshra 
of these dimensions had been ploughed; and 'although 1 was 
•at first incredulous as to the possibility of ploughing such 

f 

laud, on inspection I found that it was • well turned up, and 
' there was scaraely a single broken branch, and these few were 
at the turning points. The planter in this case had not at 
first thought it would be practicable to plough these closely 
covered fields, but as it was a (question of ploughing or suffer¬ 
ing them to go into junglei he chose the former alternative, 
ahd had every reason, he assured fne, for satisfaction that he 
had done so. It should be noticed that the plough should be 
turned as seldom as may be, and should be kept going in a 
straight line as far as is possible, as it is at the turning points 
that damage is apt to be done to the bushes. 

Land is usually considered to be ploughed- sufficiently for 
one time when it is done twice, once say from north to south 
and again from east to west, and three good bullocks can go 
an acre in one direction in a day; but as it has to be done 
again, half an acre would be the area that three ploughs should 
be able to get over per diem. 

Assuming the ploughman’s wages to be Rs. 6 per mensem, 

* then six men’s labor would be employed per acre, which would 
give a cost of exactly one rupee per acre, and it will not be 
found to exceed this. There is, however, the after cleaning 
of the biishes to be taken into consideration, for the space 
immediately under and round the bush is, as will be evident^ 
pretty much untouched by the plough. Three men with 
the hoe will, if they work properly, be quite sufiicient 
cto clean the plants per acre, and ordinarily two will suffioe, 
or four women can hand weed this area. This would 'bring 
the cost to about 1-6 to 1-8 per acre, and lAy ploughing this 
season was done at slightly under that, and I believe that 
th8 work can bo fairly dhne for the latter' fignrb. Unless ||he 
plongh^W used from the firet of the season, they will .^not 
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make good work : WxayviiWmA&^lrfeakdmn faeavy graas and 
jungle, bat the roBult/will be very inferior to hdeing; and 
it will be found'a diffleult matter in such circumstances to 
clean the bushes. It will be very evident that ploughing 
can compare very favorably with light hoeing on the score 
of cheapness, and even, tiiis is not such a point with ite ■ 
advocates as the saving oMabor, for, whereas in ploughing 
six men do an acre well. It requires fifteen men, working at 
twenty nulls each, to accomplish the same work, ‘and is 
with much more hardship, which last consideration is no 
light one when impoited cdblies are employed. Those who 
use ploughing from necessity are often satisfied if they can 
keep their bushes sufficiently free of jungle to allow of their 
being plueked, and in many cases accomplish their work 
more rapidly than at the rate of six ploughs per acre, but 
of course the work is very roughly got oven It is only in 
cheapness, and iu this saving of labor that ploughing is 
at all to be compared with hoeing. This is at least what 
my experience has taught me, and' I know that I "am not 
alone in holding this view. I am aware that its advocates 
insist that it stimulates the soil even more than light hoeihg, 
but this view 1 believe to be illusory, and I think its invari¬ 
able tendency is to stiffen the soil and make it extremely* 
hard. The action of the plough is very shallow, and it 
never penetrates more than a couple of inches, nor, being 
intended simply as a surface cleaner, is it meant to pene¬ 
trate deeper j indeed two inches is an extreme depth for it, 
and it in scraping along seldom exceedes one inch; and it is 
not easy to thmk that thfe superficial scratching can havg 
gneut stimulating power, whije the treading of the bullocks, 
first makes the soil mucky, with a tendency to stiffen ’like 
iron ifl the sun, and steadily hardens it to a degree that 
makes the work of deep hoeing ploughed land perceptibly 
md|-e difficult iJhan that of or<£iiury liftid that has been li^t 
hoed ip the usAal way.' 
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The weeds spring up again, moreovei', more rapidly than 
after light' hoeing, the reason being ti^at the roots are not 
exposed efficiently to withci, l)ut remain nloro among the 
earth, and more ploughiugs in a field would be needed than 
light hoeings. Assuming that the woi'k is commenced about 
the end of March, I tliiuk that it would be necessary to give 
the land fully six ploughings during the season, that is until 
the middle of October, and* sevfcn times is the more likely 
number. This at 1-8 per acre would cost Rupees 0, for 
six ploughings which, with Rs. 5 for the deep hoeing, would 
make Rupees 14, as iigainst Rwpees 17-8 for land done 
with the hoe, so that the saving is actually far less than 
most people imagine, the gereral idea being that the work 
can be done for half the cost; if however, iu addition, the 
purchase of cattle is taken into account, the cost, however 
slight of plough, and the loss by wear and tear, I fancy 
‘there will not be so very much difference between the actual 
momtarif cost of the two methods, the great and a]>prceiable 
saving being in the labour. On the whole I must again 
repeat my belief that ploughing is an inferior substitute 
foi* hoeing, but still it is a great thing in these times to 
have any substitute that will do, and I certainly think it 
is very deserving of more careful and general trial than it 
seems to have had; at present indeed it is supixnied far too 
warmly by some, and regarded with too bigoted prejudice 
by others. I intend to use it much more generally in future 

than I have done hitherto, one reason being that j;he soil 

* 

and position of my gai'den are both favourable. The best 

• « 

.bullocks for planters in Assam 'known in Rengal are the 
Rungpore breed: they are much preferable to the larger 
animals known as Patna bullocks. The ordinary bullock 
of the North-West docs a<lmirably. In conclusion on this 
subject I would just remark that the planter must not get 
al&rmed at the sight of x few broken braiiches during the fe-st 
week, ^ the animals will sooia go very steadily; probaidy 



CtUtivaiion and manufacture of Tea in India. ,84l 

it will be better to allow a lad to lead tI5e foremost one 
of a team, but only a few .days, or an unnecessary excess 
of expenditure will be the result. In Assam the bullocks 
are worked from sun-jrise until about eleven o'clock, but not’ 
so late in the hotter ihonths. In the Dhoon I have worked 
them twice a day, resting' them during the 'extreme heat 
without any harm aeciruiiig'to^them. 

To sum up the whole of these remarks to a practical 
conclusion, I would say that all lands under tea-eultivation 
shouid be well deep hoed in tfie cold season; secondly, that 
wherever d/iauh, oloo, horoUu, or sun grasses infest a gar¬ 
den, no effort should he spaird to thoroughly eradicate 
them, if for no other reason than that they are directly 
injurious to the roots of tlie bushes; {h'trdly, that tV>m 
March to the 1st of N'ovember, the laud should be* light 
hoed at periods wliieh should not be of gi-eater frequency, 
than once every six weeks, wliieh interval however, should not 
be much ]>roloiiged; and the bai’o cost of which light hoeing 
should either ways, at llupoes 5 per mensem, be not exceed¬ 
ing Rupees 13 or Rupees IS with the cold weather hoe¬ 
ing (this excluelon of onC-seventh . more for Sundays); 
fourthly, that .wlierovcr labour is scarce, or where imported ^ 
laborers are sickly, ploughing should be adopted in the place 
of light hoeing; and, huffy, that every one should give plough¬ 
ing a long, fair and carefully-wuitched trial, with a view to 
its more general adoption as an economical mode of culture. 

In fifiishing this subject I would mention that where 
grass may be found to be giving serious trouble and where 
it can not be kept under with sufficient rapidity by the hoe, ’ 
a vfiry efficacious plan is to euh it, just as thatching-grjss 
is cut and with the same sort of knives. The ground will not, 
as a matter of course, be benefited: but where labor is short 
and the main point is to keep t]je bushes clear for plucking, 

I re^immend this way of gaining that point. A m:« cEto 
cu^ in this way* mort? than' twice the quantity that le can 
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light hoe, and it will he found that the grass comes up vetf 
afterwards, although it viust be'Admitted more thkhly. 
However it is an admirahlb ‘‘ make-shift, and I kept the 
* greater part of my garden clean last r^ins by means of it. 
My coolies were much afiPected by sickness and I hod only 
<a few ploughs, but by cutting ■ the grass I managed to keep 
the place clean, and the bushes in'capital order, with certainly 
little more than half the number of hands that would have 
been needed for light hoeing, and, with the advantage that 
the easier work suited the' wehkly state of the men. I gave 
a nirrikh of 180 single lines of 15 feet by 5, which equalled 
4,500 square feet, which light hoeing nirrikh of 20 nulls 
of 12 feet is 2,880 square feet. But for the disadvantage 
of .thicker growth of grass„I should really consider this way of 
treatihg a gardep in the rains as good as any, as it is certainly 
one of the cheapest. With the lighter weeds I have not marked 
this increase so much, however, and 1 certainly shall always 
have recourse to the plan again under similar circumstauces. 

I . • • 

Manure and the effects of its use. 

‘ The importance of the proper^pplication of manure in tea 
cultivation can scarcely be over-rated. Manures are just as 
valuable in this as in all other varieties of cultivation. 

By their use a poor soil may gradually be brought to the 
level of a naturally fertile one, and a soil already rich may be 
made to yield yet more abundantly. 

. Planters who have not been blessed with soil of l^be latter 
^description have long given the subject their attention—those 
who have been working on such soil have not^ on the contrary, 
given it much thought, nor has there been much necessity; 
but as even the richest natural soils may after the la^se of a 
few years be benefited materially by manure, its use must un¬ 
doubtedly become general, and it will attain a prominence of 
hoDsideration which has not>lutherto been accorded to it^ A 
few gj^neral remarks on the nature ofui^nuree may not be out 
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of place here. 

The great active an^ esseatifl principle in manures is nitro« 
gen. The vdue of different m^nirres varies nearly in propor* 
tion to the amount of nitrogen they contain. . ' 

This element is to be found in all manures, even'of the most 
different kinds, fish, woollen rags, or shoddy or hom-shavings,, 
sea weed, rape-cake, &c., Which all agree in containing un- 
^ developed nitrogen. Many of them indeed contain far too 
much for any purpose of the tea planter, huh to shew t|&e im¬ 
portance of it, its presence in Peruvian Guano may be cited. 


This manure has its pre-eminence solely to its large percentage 
of nitrogen which renders one ion of it equal to— 

33i 

tons of farm-yard dung. 

21 . 

„ horse dung. 

m 

„ cow-dung. 

224 

„ pig dung. 

* 1 - 4.4 

„ mixed human excrements.* 


Whether Guano would be suitable as a manure for tea or 

• 

not is a point that has not, to my knowledge, been tested, but 
I intend to make the experiment, as it is difficult to get any 
adequate quantity of ordinary manure in one season. In 
Europe, Guano is not applied alone, but is mixed with five or 
six times its weight of ashes or mould after being finely pul¬ 
verized, and I presume that as great an admixture would have 
to be made here, if indeed the power would not have to be 
even mere weakened. 

The practical question for the tea planter is, however, 
“ what manures are easily obtainable for any use ?” Admitted* 
the superiority ot many manures used at home, the cost of 
imfortipg them would, in mo^ instances, cut up any profit 
derivable from their employment. 

But there are at hand many efficient substances, which are 
probably as well^adap^ for tea as any ^foreign ones. 

•* J..C.*Nesbit. 
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Cow-dung, farm-yard dung, i. e., eow-dnng, straw littw, 
&c., oil cate, both from the castor oil ^ed, and tea seed, are 
all most suitable manures; and ordure, if aiTangemcnts could 
* be made for its application, ani if it were properly applied, 
would be found the most valuable of all; 

» As to what* the effects of the. use of manure are the answer 
lies in a sentence,'' the effects arc rapid, unmistakeable, and 
highly beneficial,” and no ' one' who has ever applied it and 
watched the result'can have the slightest doubt on the matter. 
The only considerations thiit remain arc Jimt, how can a good 
bupply be best ensured, and secoMl^, what is the best method 
of application ? 

The most common manure by far is cow-dung, that is there 
is usually more of it obtainable than (jf anv other manuring 
substance. It is not, however, .so ])atent as i'arm-yard dung, 
as the straw of'the latter contains many additional principles 
which are wanting in cow-dung alone, and is particularly 
much richer in the valuable cne of carbonate of ammonia. 
‘" Farm-yard dung contains nothin itself, not one alone, but all 
the ingredients wliich plants require for tlieir nutrition, and 
what is perhaps of equal importance, existing in tliat state in 
which they are most I'eadily token in and assimilated by the 
vegetable organs.”* 

To consider ordinarj' manure first. Some erroneous impres¬ 
sions prevail about it, such as that fresh dung is powerless, 
that old black cold dung is the best, and that dung, no matter 
hqw kept or whence gatliercd, is alwa.ys equally efficient. 
.Fresh dung is a^eapital manure. We have only to look at a 
field where cattle have been grazing and notice the snperioi* 
luxuriance of the grass at thosp places where dung has faUen. 
to see this. A slight incipient fermentation, is useful in all 
manure of this kind, hut the danger is so great of loss bf valu¬ 
able matter that it is much better to let the fermentation take 
!i_—--1-. J-S-«_;_ i _ 


* Pr. Ptiu^y.' 
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place in the f^round than to run any risk of lass in this way. 

Dung that has been^iying loos<;ly scattered abou^ villages 
for probably moifths beforehand n>ast have lost much of its 
efficacy, if for no other reason ^lan that the rain must have • 
washed out many of its soluble fertilizing constituents.. 

Farm-yard dung is, as has been remarked, more potent than, 
cow-dung, and as it only nmls the addition of dry grass, pad., 
dy straw, &e., to make it in this country, it should always be 
employed in preference to cow-dung. • ^ 

A fair dcgi’ce of fermentation is’very desirable with tliis 
manure, to decompose the grbat quantity of woody fibre, but 
care must be taken that it does not pi’oceed too rapidly, as its 
effects on manure are like those of combustion on wood. 
Another thing to bo remembered is that straw is not a gqod 
absorbent of manure, as is generally believed. On the* con¬ 
trary from its light porous nature it is one of the very worst, 
and when among dung loosely thrown together facilitates the 
passage of oxygen among the mass, producing an effect like 
that of fire among sticks lightly laid Across each other. ' * 

Straw is chiefly useful in augmenting the quantity of ma¬ 
nure and is a veiy handy and quite inexpensive material for 
this purpose, .and when well mixed up with dung and urine 
will rapidly rot and become in conjunction very valuable. 

Farm-yard manure in India, and especially at a tea factory, 
should always be collected in-doors, never outside. AVith large 
warm cattle sheds, which every garden should have, and with 
a large.number of .cattle, which, if for manure alone, evgry 
garden should likewise have, there can be no/Hfficulty. The, 
first thing to be *(10116 is to lay down good dry loose mould 
in the sheds. It is one of th|! best absorbents of urine by 
the agreement of the best and most practical authorities. 

I lay*earth down in my sheds to the depth of three inches 
and think this height is about the best. On the top of the 
ear<|i lay down Jnough straw to ‘allow* the cattle to rest com¬ 
fortably^ and tliic begirining of s|^‘good stook of funji-yard 



346 Cultivalion, and manufacture of Tea in India. 

manure is made: The straw should be taken out every fort¬ 
night witli the dung, and the earth altf^ longer intervals, but 
this will much depend on the^ number of cattle in a shed. 
"When there is a good proportion of dung, when the straw is 
dark-coloured, wet and matted, and the earth well moistened, 
all are ready' for taking out to make room for a fresh supply 
of earth and straw. 

Such manure should not be allowed to lie too long on the 
heap-^there is not'the least necessity for its remaining on the 
dunghill for a longer tiitae than is required for the straw to 
lot. It i» much better to apply it prematurely, than when 
mischief may have been done by excemve fermentation or by 
careless exposure. Tlie door of the cattle shed should be 
pucka if possible. This is no difficult matter to accomplish 
in the North-West where stone and soorkee are plentiful, but 
it would not be so easy a matter in Assam. However, tlie 
underlying dry earth (beneath the straw) will not allow much 
urine to be wasted. 

' For' such manure as indicated, three months will, as a rule, 
be amply sufficient time for it to lie on the dunghill. 

" If circumstances require it to remain longer^ care must be 
taken to preserve it, or rather to preserve its properties, and 
to this end some attention is necessary to the dunghill. This 
should be protected from the deteriorating effects of the sun 
and atmosphere as much as possible. 

It is better to have it under a good substantial shed with 
wqlls. From the dunghill ^'nothing must be aUowed to run 
/iway in the form of a fluid or to fly away in the disguise of 
a smell."* The base of it should be pucka alld there should 
be a good covering of dry earth on the top of that so as«to 
abwrb any liquids that filtrate through the mass. When 
the internal heat exceeds 100° it is a pretty sure si^ that 
mischief is going on by too rapid fermentation, and altho^h 

* f - ' . i" b 
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* Sr* Lindley ia The "Oa^eaer’s Cbrooicie." 
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the cold external layers of the heap will to seme degree "fix*' 
Che gases evolved^ still it is much better to use such manure 
without delay, of to spread it out nnd cool it, if it is impossible 
to apply it at once. ' • 

The following plan* which I am adopting myself will, I 
think, be found a suitable oije for factory purposes. Have 
the nmnure pits 15 feet square, two together, thus forming 
two pits whose extreme length will be about 31, and breadth 
15 feet. These will be yery good’ dimeflsions for 4 shed, 
the roof of which should not be tbo high. The Horth aide 
might advantageously be left unclosed, as the coolness of the 
aspect will be beneficial. 

The bottom of the pits should be jmcka, either brick-work 
or of stones and aoorkee. This will prevent any wasteful 
drainage. The sides of the pits might advantageously bC built 
in the same manner. The advantage of having two pits^ 
instead of one is that by having a wall in the middle of them 
the manure is less exposed to atmospheric influence, than if 
thrown about in a large space. This'middle wall or partition* 
should rise above the level of the pits by about 4 feet, and 
it will be found useful in banking the manure in each of tLe 
pits against it as the quantity increases and rises above the 
upper levels. From the top of the separating wall to the 
bottom of the pit, the depth will, of course, be 7 feet or 
thereabouts. This kind of pit will be found veiy suitable for 
manure that can be taken away within a short time of being 
stored, say within three months, and there is little wisdptn 
in allowing farm-yard dung to lie longer if ,not inconvenient 
to remove it. » 

The base of the pit should b; of good dry earth of as rich a 
kind as may be had on the estate, and should, if possible, not 
be sandy, otherwise it will not ahswer its purpose of receiving 
the filtrations of the upper mass so weU. 

'the farm-yald dung should • now *be thrown in,, ^ways 
taking pare thal the fOroportiob qf dry straw be notlgrent, 



348 Cultivation and manufacture of Tea in India. 

All straw should be stained and wet. Of course ashes or any 
other manure obtainable may be aSded. Horse-dun^ will 
jvdd very rapidly to the termentatioii of the 'mass, but it 
' should be added in small proportions, as it is too heating in 
my opinion for the tea-bush. (Fresh horse-dung u])plied to a 
young plant will be apt to kill.it outright.) 

If any liquid manure can be thrown on the heap so much 
the better, and water may iiow and again be used, as it will 
assist .the deeomp'osition of the >yoody fibre. \VTien on 
inspection the straw seems'to Ite well advanced in decomposi- 
tionj and looks black and rotten,‘the mannre should be carted 
olf, but too long time should not be allowed for this purpose, 
and the straw in the time indicated, generally speaking, 
be feadtf. 

For manure that has to atM'umnlate for a much longer 
^ period, say' duriiig the whole or greater part of the mat 
factoring se.ason, another pit 40 feet long by' 20 feet bread 
24 or 3 feet in depth, will be preferable, as rapid formentatu 
*is not wished for here, the object on. the contrary being * 
retard it. The same basis of earth should be employe' 
the manure should be_ cooled when brought from the slieus 
prior to throwing in. At llr.st Ibis will not be necessary as 
by being thrown broadcast into the pit, it will cool in that 
way sufficiently. 

When the manure has risen to the height of about 2 feet, a 
“ fixer ” must be employed. Provision has been already made 
against loss by leakage, and to catch what would otherwise 
fly away is the p,urpose of the “fixer.” That this is necessary 
' is proved by. the facts of experiments having at various 
times been made with retorts fijiled with hot farm-yard litter, 
the beaks of which retorts alme were inserted among grass, 
knd yqt the efiects produced upon the grass by the ihfluence 
of the matter disengaged in fermentation were most distinct, 
causii^ it to grow with miSch greater'InxuHance than fthe 
grass m any other part of ‘ijhe garden.' * Loudon, . ^ 



OiiUivation and manufacture of Tea in India. 349 
Manure. 

Brit:k-dust, cl/areoallclust, oif clay, black mud, &c., arc all 
good fiKoi’s. Layer after laye^ must be gone on with in this 
manner till the heap»is complete. Water may now and again* 
be added as the layere progress. If the dung has been pro¬ 
perly cooled before being thrown in, or if it has* had time to 
cool while loose in the pii, ^he temperature of such a heap 
should be under 100°, and there sljould be little danger of 
much loss of fertilizing matter. . 

I have seen liquid manure^ and urine applied with advan¬ 
tage to tea, but care must be taken with the latter agent. 
When fresh, it abounds in caustic ammonia which is very 
■ ''idieial to vegetation, but if allowed to putrefy, the caustic 
nia will be converted into carbonate of ammonia, and 
. 1.0 manure \vill bo mild and more valuable. Professor Spreg- 
lel says, that urine which has been putrefyin’g for a month, 
!Outain riio'’(! than as much agiiin of ammonia «as urine in 
i> ,.i state, and the ammonia is then in a combined and 
iniln SI. - It is a fact science that urine during the 
putrefaelive nvocess, if diliueu .v'ith water will lose no ammo- 
■I gas ^wnich has a strong tendency to escape from urine 
i)v Itsell') and .that, double the quantity of ammoniacal liquor 
will bo obtained. The earth from the cattle sheds if well 
saturated with urine and allowed • to remain for a month or 
six weeks ere being applied, will be found a very good manure 
alone if used distinct from the other farm-yard substances. 

Ashes are very] gbod maimre, but arc more suited to clayey 
soils, for these they ai-e the best, while liquid manures are 
found most beneficial on sandy soils. ' ’ 

The .merits of the cake of tie castor oil seed as a manpre 
are ycry well known, and its a]^lication in tea planting is 
becoming very extensive. The Darjeeling planters bought 
upJast year, I believe, all that, wrls to be had at Allahabad; 
ana I know ol one concern in *the l^orth-West thalf could 
n*t be supplied*for tlfis reason, £«Id this shhws that \ts use 

Al 
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is well rceoffHiseJ in tlie former district. 

I have seen it used this year, and''With veiy perccptihle 
benefit. The plant will grow ^Imost any where, and would 
fill up any vacant spjiees admirably ; it requires very little 
attention, and as the oil is easily saleable and the refuse so 
nvaliiable, I think every garden- ought to grow it extensively. 

The cake of tea seed I have never yet tried nor have 1 seen 
it tried, but where there was a large amount of seed and no ^ 
chaneo of a sale, the cake might bo applied, and it must un¬ 
doubtedly possess many good properties. 

Wood aslies form another very well known manure. They 
are very much lietter lulapted for stiff and tenacious than for 
lighter descriptions of soil. If heavy soils like the former, 
tli/y have a powerful tonic action, ulid much improve their 
consistency. 

The surprising effects of ashes in some cases of blight must 
be well known to many planters. 

In 1807 some pprts of a garden under my charge in Assam 
became mqeh affected by mildew, the upper leaves and shoots 
turning first white, and then withering off. I leanit the 
remedy from a friend, mid by his advice I applied about (> 
seers weight of ashes to each bush, mixing them well up with 
the soil, and in a very few days all signs of the evil had 
disappeared. 1 subsequently tried the remedy with the same 
good result at another period. , 

The mud at the iottom of old tanks (chiefly met with in 
Assam) is an admirable compost, and peculiarly addpted for 
• light, sandy soil, as conversely ashes, &c., are best fitted for 
soils of a clayey nature. • 

. The dung of sheep and goats is good manure, and, is iflore 
rapid, though less permanent in its effects than farm-yard 
dung. 

j Green weeds, &c., form good manure, and undoubtedly 
benel^t the soil, * affording much saccharine fnatter, but ^they 
'• 4ce Cultivivtipu. 
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should not be allowed to wither, otherwise the dry fibre will 
Inquire to be fermente<J'; they should be applied imhaediately 
after cutting^.* * 

Thei'e is of course a fyreat Variety of other manures such ■ 
SIS soot, rags, bones, &e., but as these are out of the planter’s 
reach practically, there is no object in doing mose than allude^ 
to them. • 

As to the quantity to be applied to eaxjh bush, my opinion 
is, that if a good deal is not given, it*is better not to nfanure 
at all. Great expense may be gone to in collecting and 
carrying, &e., and yet the qutintity alloKcd to each plant ma>* 
be so s»nall as to yield but a minute degree of good, and in 
such ciises the time, trouble, and money may Ijo iudeetl said 
to be thrown away, while hope will only result in disappoint¬ 
ment. • 

I consider that 8 seers is the mmimitm (of fia-m-yard dung, 
cow-dung, Ike.), (luantity to apply, and lai’ge bushes should 
have 10 seens. 

It would appear almost self-evident that three or four seem* 
can do no good to a jdant, or at most will benefit it but little, 
but I had frequently seen a 10 seers basket divided amoiig 
three bushes. 

The manure sliould be laid all round the bush at a little 
distance from the main stem, say eight inches. It is not good 
to put it closer, as white-ants and other vermin may be at¬ 
tracted. It should be laid four or five inches below the 
surface and should be at once covered up. A common way is 
to lay all the quantity allotted to each bush in a hole at 
side of it, but !• find bushes do bettor with it applied all 
round. , 

The siwngioles of the roots all seek nourishment, fiut 
by the latter plan of application those nearest the lump may 
be surfeited and poisoned by excess, while tiu' others are 
starving. 

^ As regards tlX; cod tf manure, itj^e^n be bought in thc’^Dhoon 
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at about three aunas per hackery load of cow-dung', wliich 
is ordinarily equal to 13 maunds. This is at the I’ate of 
a pice a maund, but if obtained, from the cattle bn an estate, 

' it would not cost nearly so mucn. If we take an acre sown^ 
at 5 X 5 feet, and without \’aeancies, containing from 1,740 to 
,1,750 bushes; th.cu at 8 seers per bush, 350 maunds would 
be required. - ' 

The cost at the above rate would be in tliis case Rs. 5-7-6. , 
In addition to this' there is cartsige, and if the manure were 
purchased within such an ^asy 'distance as to allow of a hac¬ 
kery bringing four loads per diern, at 8 annas for hackery-hire, 
or 3 annas for each load, the expense of cartage per acre would 
be Rs. 3-10-4, or for the manure at the Held Rs. 9-1-10 per acre. 

A very common way, however, is, when the manure is at 
a considerable distance, to engage carts at the rate of 8 annas 
a day, on condition of their owners bringing a load of manure 
for nothing^ but in such cases only the one load is brought 
and its cost is therefore exactly the hire of the hackery, eight 
•annas,'which at the quahtit}’^ calculated would make the cost 
per acre for a 5 by 5 feet field, about Rs. 11-8 ; and it certain¬ 
ly W'ould pay to purchase even at that high figure, although 
it is needless to point out how great the expense would be as 
‘ compared with manure obtained from plantation cattle (many 
of them at the same time profitably employed) and carted by 
plantation hackei ies from sheds or pits adjoining the cultiva¬ 
tion. The cost of lajdng down manure in the Dhoon is, 

• wqrking with children whose wag»;s range.from Rs. 2‘to Rs. 3 
per menstjm, about Rs. 3-8 jwr iicre. If the bushes are very 

• large and close together,, the work is harder, ^ and, of course, 

t dearer. 

* 

ItoJior, mamgetneni of, mih detaiU ae h apporlioning of work. 

Payments and Advances. 

« 

'' Lo(^l labor is, of course, much more to be flesired . thai^ la¬ 
bor th^t has to be pi'Ocm’;:(i^froin other <aad aistant parts ^of 
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India, but except ui the sparsely planted Himalaya® districts, 
laborers cann<jt be got in any .sufficient numbers in the tea 
provinces, and the stream of imjuigratiou flows to them steadily. ^ 
g The immunity from responsibility and trouble enjoyed by a 
planter in a district well supplied with local labor as compared 
to the extra dirties of his confrere in a district without this ad^ 
vantage is very marked, ])ut s\,iGh supply must be certain and 
serviceable, otherwise the latter planter, with perhaps ^ good 

healthy batch of imported* coolies, is decidedly in tin? better 

• • 

posit ion. ^ ^ 

In Assam local labor is tolerably well obtainable in the cold 
weather, but the men will not hoe in the rains, prchirring to 
cultivate their own lands, and tea-makers are the only hands 
to be got. For the calling of tea makers it must be said Hiat 
the Assamese is very competent, being quick and handy in 
liis ways as compared wdth Bengalees, while in regard to 
working with cane and bamboo, he is as much more skilful 
than the latter, as a Chinaman, again, is than he. It has, 
lieen customary to seek greatly for contract work from local 
peojilc, but unless this can he done at very slightly increasijd 
rales, I do not see the advantage of .it; tea will not bear 
any high-pricud work now-a-days, and there is usually the 
necessity of niakiug an advance, with the corresponding un¬ 
certainty of its being hilly realized, or of the work being done 
at tho»rcquisite period even if the money be safe. It must be 
well known to all planters how much contractors require to 
be looked after, and* what an inveterate tendency there is *to 
“ scamp” the work. Unless with my trustworthy people (and 
they arc rarities among natives) I am very much against eon- 
trslbt \v;ork in a gulden, as the tiative will seldom liclieve .or 
choose to imagine that his interests are in any way identical 
with his employers : he considers them antagonistic, and 
unless closely watcheij will win*the game, the more especially 
if he is what w(|raay term a master-contractor with* ?oolics 
u®dcr i»m. 
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I would_confin% the application of those remarks entirely to 
worl; done, such as hoeing, clearing, 'huildiiig, &c., for as 
regards things that, can he pitrcYsed, I think the less a factory 
makes from its own resources the better. In the latter case 
the article, say a tea-chest or a pluekingibasket, for example, 
fc seen and can be thoroughly valued at its true worth, while 
the price is fixed and defined, and ft* it is a fair one, the planter 
should know that the great chances are that it will cost him 
every whit as much without the cost being so accurately 
known. Leaf-plucking, too, should always be done as much 
as possible by contract, for there i*s no danger of cheating, and 
the perpetrators of bad work can be quickly brouglit to a live¬ 
ly sense of duty. 

Without going deeply into the subject of imported labor, as 
that can scarcely be expected to be treated very fully here (nor 
,with the many publications extant is it really necessary to do 
so,) I would, give a few notes from my own experience on the 
more important pojnts. 

From what I have seen since I have been in the North- 
West, I think that hulclw bricks miglit be very advants^'ous- 
ly used in the building pf the huts. They would give a far 
more substantial and warmer dwelling, and tlje cost, I feel 
sure, would not be incommensurate with the great advantages. 
Mud walls would I think be far better than the present ekora 
and plaster ones, if hukha brick be not used. At nearly every 
factory what is known in Assam as alaoti^a mdti or clayey 
earth, is to be obtained in some of the jowns, or at some parts 
of the estate, and I have repeatedly seen far less suitable earth 
used here. After the earth is worked up to the right consis- 
tevey, the bricks can be very rapidly turned out witli a brick 
mould, and I am certain that numbers of the imported laborers 
would be found to be well acquainted with the work on 
^nquiry being made. All theqe bricks need is diying in the 
sun, dlpd then they aro*ready, but they shoul(t be coveret^ up 
with iStraw till 'Rranted.' ‘No Ifmd is nfeeded,*' nor mprtar ^as 
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usiially made, all that is necessary is some of the same earth 
made of the cpnsistenfy of moatar and plastered on, and you 
have kuteha-pucka. This vrillflast for years, and indeed is for^ 
^all purposes quite a£ substantial as pucka brick, the only 
precaution necessary teing to guard it from the action of rain , 
vertically, and therefore all walls outlying 4 building, should 
have a cover something like a*,sma\l chopper of grass on top to 
, protect them. But this is not necessary in the case ,of hut 
walls or house walls, generally, as they are well enough pro¬ 
tected by the roof. Only the walls need be of kutcha-puckn 
as the centre posts could be of wood as at present. 

I have always hatl a preference for building the coolie lines 
in the form of a square with a large space in the centre, or 
better still in three sides of a square with the other open to the 
prevailing wind. By this method the lines can be very easily 
inspected \ and cheerfulness, from the large concourse of* 
people with plenty of room to move aboirt in, is greatly pro¬ 
moted, as numbers of the coolies will meet in the square to, 
amuse themselves when ofl‘ work, to talk and smoke, &c. 
There is, moreover, less danger from fire than in lines formed 
of two close rows of houses, and it can be extinguished more 
readily because so rapidly perceived, and because of the space 
available for working in j while coolies in houses arranged in 
this manner have much less to fear from infectious diseases. 

If possible, in the centre of the square a large piu:ka well 
should l)e made at the same time as the houses are erected. I 
believe half the diseases arc caused, and two-thirds induced, 
by bad water, or by water which if suitable for the consump¬ 
tion of natives of the place or for Europeans who have been 
reSideqt there for any time, itf totally unfit for newly-arrived 
coolies. 

I have been in the habit of dirinking water from a joun 
along with all the pe^le in the factory just as it was draw 0 
and quite unfil4red, and I had no fault to find ■ with ft; but 
t^e Protector of Laborers told meHhat it was just the 'sort of 



35C Cdlivation and manufacture of Tea in india, 

wat(;r tTiajb woultl induce dysentery among new coolies, and I 
fully agreed with him. Newly-arrived* coolies are peculiarly 
susceptible to stomacliic affectibns, and of course"to the influ¬ 
ence of malaria, aud water that flows ^through forest land, 
although it may suit those ryall used to'it is certainly unfit for 
VooHes. Were I to return to Assam I would spare no expense 
that would be at all in reason,' to ,have a large pTteka well 
made at every factory wljere such coolies might be stationeil, | 
aud I believe that it would save its<oost in a very short time 
^ind lie of the greatest benefit afterwards. 

Coolies’ houses cannot be kept too well plastered, for the 
people seem to thrive best when their bouses are as warm as 
ovens. Coolies should be well fed and always supplied with 
abniulance of food from the godown, whether they earn, the eoxl 
<tf it or not,iox the first nine or twelve months; and the 
« planter will fincl that here liberality is the truest and wisest 
policy. Every cooly, male or female, should bo supplied with 
^ a good miu-hat or jhappee in due time, aud the cost, if de¬ 
ducted, can be easily obtained afterwards. 

, When Shahabad people or people from the Fppor Provinces 
generally, get low and weak, a little wheat-flour or attah 
will be esteemed as a boon by them, and a little feeding on 
attah at the right time will save man}'’ a life; for if they get 
very weak during the first yt-ar, the chances are all against 
recovery. , 

Dysentery is the most fatal disease, and it .seems almost 
incurable, for when once it gets fiiirly hold of a Cooly, he 
•may almost be •given up; and English medicines seem to 
have no power over it iii most cases. The enema noth warm 
water aud laudanum will oftoo do good if given at_a \^wy 
early stage, but the cooly has an invincible objection to iis 
use; but I should recommend its application whether the 
plan likes it or not, as the relief it gives is great, and when 
the g<lt is well washetf out the danger of ulieration is (lirai- 
nishefl, and m*edifcine eaH tahe* some^iflect.* P«f««jwell%:I 
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firmly believe will be found the best sale-guayds against 
dysentery. , • 

The growtii of such shrubs* as'dholl and what is known 
in Assam as hate-h^kori, should be encouraged round the 
lines, as they are ’ valuable preventives of malaria. • And 
once a week, on every Sunday morning, the coolies should b6 
made to scrub theiftselves alubajl their clothes till cleanliness 
IS "anied. This rule I consider shoujd be rigorously and re- 
guliirly enforced. 

The planter should be very' constantly witli new coolies^ 
and should personally ascer^in their wants and strictly see 
them supplied. He will by so doing gaiii the confidence 
of the people, and secure the estate against loss, and if this 
be done very steadily for the first year, the demands on his 
.•’.ttcntion will be wonderfully less afterwards. The payment 
of all labourers should invariably be made by the Manager or , 
Assistants, as the temptation to swindle is too sjirong to be 
resisted by Native jemadars and writers, and these, although 
many of them are good enough in their way, and some of 
them (those of experience) often invaluable servants, still it 
is best not to allow them to have much jio do with the handling 
of money. 

Fifty coolies arc quite as many as a Sirdar can properly 
supervise in the field, but a good man can look after fully 
that nymber. The Sirdai’s should be made responsible for 
good order, &c., in the lines, and it is generally to their 
good, offices that thc-employer must look for re-engagement 
of his hands. It is of course *a great thing .to secure accli¬ 
mated people od t^e termination of their first agreement. 
It will pay to give them a liupee per month increase ,of 
wages, and a liberal bonus of ten Eupees say, besides, for 
they ard in every way preferable to new coolies even if at 
a greater proportionate cost. Ip re-engagement transactions 
if tfte old Sirdarl be Tinpopular 3nd h&ve no follow^!% it is 
best to ^et tliem go and appohit'othjlns from the coolies them-. 

B 1 
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selves, thejr promotion, of wurse, being conditional on others 
remaiuing with them. 

Admnces in the strict sense^of the word should never be 
given to coolies, * as they are not to be considered worthy 
as a rule of credit; and unless in exceptional cases, the utmost 
concession should be payments on account, such as money, 
clothes or provisions given during a month on account of 
work totually being performed, and the cost of which should 
be deducted when the wages of that month are paid, 

^ The coolie’s probable lazine^, his liability to sudden death 
in any little illness, and the chances of his absconding are 
all arguments against allowing him to have advances; and, 
moreover, when a man gets into debt he is seldom good for 
much, and tendency to abscond is greatly increased. 

Pnininff. 

i 

The objegt of this very important operation is of course 
the production of the maximum quantity of leaf by training 
' the plhnt to the best possible form for yielding, and by in¬ 
creasing its size; and it is also a remedy for evils occasioned 
by neglect, want of cultivation, or carelessness. The subject 
of pruning is one on which opinions have been indeed divided, 
and much difference still prevails, although the dose obser¬ 
vation and infinite experiments of latter years must have 
reduced controversy to very narrow limits. On a subject 
like this controversy can surely only continue from ignorance, 
for there can scarcely be two right ways pf doing so .necessary 
.a branch of worje. Yet I am nlistaken if the two camps are 
not as strong hero and .there as ever. I refer to the "high” 
prunere, and the low pruners^ partizans who would lopdly 
proclaim and confidently defend tbpir different theories, and 
as vigorously and unhesitatingly carry these into practice. 

The adherents of the low-pnming principle certainly went 
to warV the most recklessly, and would often leave a gthrden 
VUk Remarks on Acetnats. * • , 
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looking like a mass of sticks of firewood, and this I have 
known to be done ^br some years consecutively. * Certainly 
those who ervhd the other way^ left room for remedy, which 
the low pruners by a rule did not, but in too many case? 

killed the goose that laid the golden eggs.” Unless ‘ as a 
desperate remedy my experience has invariably shewn me that ' 
low pruning is a grievous mistake, and I look on the practice 
(by no means out of vo§'uo) *df Continued “cutting-down” 
plants is a most erroneous and suicidal policy : the plant is 
over stimulated in the first place f it never attains to its pos¬ 
sible greatest bulk or breadtlr in the second, and, unless save(>, 
will, on bad soil, die out, and on good soil diminish to a 
dwarfed stunted shrub as a final result. It is only indeed in 
superior soil that the plant can sustain such barb.arous treat¬ 
ment, two or three consecutive heavy prunings on poor soil 
will soon end its career as a leaf-produeer, and will make it 
do its worst in this capacity on land of the richest description. 

I consider that those thorough going low pruners who believe 
that they cannot too soon commence with the adaptation* 
of the principle to the plant, and therefore begin by 
systematically nipping the seedlings of the first year afe 
quite as much in error, although’ there is not the feau 
as yet of fatal consequences. This plan is to tip or nip 
the seedling of one foot high to make a bush of it from the 
first ! And accordingly a bush is made of it, and tlie plant 
by the*shooting forth of numerous little branches is at the end 
ofeightqpn mouths, about half the height it would have 
naturally attained, and about "the size and shape of a large^ 
cauliflower, and with its stem and branches of an equal thick- 
nesg. In the third year this unnatural seedling having become 
a “ bush” is plucked, and at the end of this third year, cut 
down uuspaiingly and heavily, its appearance after the opera¬ 
tion being as if one had untied a sinall bundle of firewood and 
studktho bits im the ground about an inch apjirt from^eacl/ 
other, seedling aid bu^ «t the abow'mentionqd stage Iqpking 
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something like this (Pigs, 2, 8, and 4) In fact those who 
periodically prune on this princijile subject the plant to what 
they believe to be an ordinary ^d necessary operation, but 
‘this operation, I am convinced, \ihould never be performed but 
as a desperate remedy, and I will ailerwarus shew in what cases 
I believe it h 'necessary. Let jis consider before proceeding 
into practical details what in tlie first place the natural growth 
of the plant is, and then bearing in mind, carefully, the artifi¬ 
cial requirements, let us see in what manner, if at all, this natur¬ 
al growth may be most correctly modified to nuet these require- 
faients. The tea plant if allowed to grow to the full bent of its 
natural tendency will attain the dimensions of a small tree, and 
will be too large for the definitions of shrub or bush to be correct¬ 
ly /ipplicd to it. I have seen such trees myself which could not 
have been under 20 to 25 feet in height and of great breadth 
in proportion, amd I doubt not but that others may have met 
wdth larger specimens. Now the object of cultivating tea 
plants is to get leaves from them, which- leaves it is evident 
could never be gathered from plants at their full natural 
grow’th. Granted this, then you must limit this natural 
growth, and this again being self-apparent, we come to the 
great question “ where shall we fix the limits ?” Look at it 
as it stands in its green glossy foliage—a magnificent shrub 
at the very least. What do we want from it ? Leaf. How is 
this to bo plucked, gathered, what you will ? By the hands 
of laborers. What, with ladders ? No, by laborers Walking 
on their feet on mother earth. Then see to it that you let 
.this tree, as you must dwarf and diminish it, be not dwarfed 
or diminished in the aitificial state to which you are about to 
reduce it, by one inch lower than is compatible with possibi¬ 
lity of plucking, and as you must deny its growing high, do 
all you can> for its sake and your own, to compensate' for the 
loss by granting it breadth and aiding it to grow broad, that 
its natural heritage of' bulk may somehbw b« preserved ife it. 
This we believe«woald bq ^e uatmul'answer,'as we believe it 
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is the rational one and the truest conclusion* that can be ar- 
rived at. It is difficult, after full consideration of the whole 
question, toXionceive on what grounds a seedling that of itself 
would naturally grow into ^ noble bush is thwarted ancT 
checked from almost 4116 moment it appears above ground, or 
to credit that a man who deliberately cuts ». ydUng bush dowp 
till it looks like a number of upright sticks of firewood a few 
inches long has ever set eyes on a Yuli grown tea tree. Then 
according to this theory vye should allow tfees to fully deve- 
lope themselves, and then cut * tholn down to the maximum 
height at which they can Ife plucked ? Certainly not, that 
could never be done practically, nor do I argue for it, although 
I would observe by the way that supposing you had to prune 
down trees that^had attained their greatest natiu'al size uqdor 
favorable circumstances a better method could not be adopted. 
The exigencies of practical planting, wherebymoney has to be^ 
sunk to a large amount for at least two years Y^ithout any 
chance of a retmrn, demand that the return shall be obtained as 
soon after that pei'iod as possible, and as a rule the plant id 
called upon in the course of its third year, although very little 
at best can then be got from it. But the principle I have set 
forth should be carried out as far as sill the circumstances will 
permit. From the time that the seedling appears above 
ground it should (receiving all the while the most careful 
cultivation) be allowed to develope itself after its own fashion 
until the last moment up to the application of the pruuiug- 
knife, which should be at a point that, making allowance.fbr 
the springing of new shoots,’will give the maximum of hcighj: 
at which it may be conveniently plucked. This is presuming 
that the seedling is a healthy and cleair grown one, as after 
careful treatment by good cultivation it naturally would be. 
That Idiis course is the best I am firmly convinced by repeated 
observation and by long experienae. For instance, a seedliuj)^ 
fit'for pruuing«that Is of two years <old, should wit!| good 
treatment in stlitable*sdil atiuhr u^hv'ight, if uucheckixi^ vary. 
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iiig from four feet to six feet. The latter height would be as 
a rule unusual, although I have knowi^ instances of plants 
under favorable conditions growing to the height of five feet 
‘in eighteen months, and in Assam, on good soil with steady 
cultivation, a height of about five feet. would not be very 
' extraordinary.-Th^ appearance of the seedling being os shewn 
in Fig. 5. Such a seedling I would prune at three feet, an 
inch more or less, with regJtrd Id any peculiarity of the plant, 
mattering little. ' ■ 

A plant thus trained has to begin with a stout strong stem, 
afnd the pruning adopted leaves it ample room for side deve¬ 
lopment, and it is only at the sides that real development is 
possible. 

Very little surface is at the first obtained for plucking 
from, perhaps, indeed, only the top of the maft stem, but this 
is no drawback, .for very little should be expected from a plaut 
in its third year. The side branches of the seedling should be 
absolutely left uatotiched by the pruning knife, and the strictest 
care should be taken tbatj during the season, not a le.if is 
plucked from them. They will all have an upward tendency 
fot the most part, and anything that shoots above the pluck¬ 
ing level which will be about 3 feet 6 inches may be taken, 
but only that. At the end of the third year the plaut will be 
something as shown in Fig. 6. If at this stage the plant be 
pruned two or three inches below the point of the last pruning 
say at 2 feet 9, or 2 feet 10 inches, the chief of these upward 
tending side branches will be caught and at a sufficient thick¬ 
ness to give good shoots. These-side branches so pruned will 
.thenceforth cease to be side branches but will form part of the 
ppper plucking surface. Perhaps 2 feet 9' inches would be 
tlie’more desii-able height at this period, for in the succeeding 
season the shoots after this pruning should spring vigorously, 
and the pruning will have t 9 be made on thetaf or rather on the 
n^w wjod formed by tliem, and not any - more on the oldior 
what may terjn the original .WQod of ^he plint, aiid it may 










363 


Cultivation and manufaeture of Tea in India. 

be found advantageous then to leave four inclies of new wood 
to the former^ which at the end of the fourth year would bring 
the tree up to its first standard of three feet, or perhaps an inch 
above that, Fig, 7, * * 

Subsequent prunings should be made much in the same 
fashion, care always being taken to keep the pFant to a practi¬ 
cable plucking heigiit. ^What^are^called crows’-feet will form 
in spite of the utmost care, and these should be always cutout. 

I maintain that a tree so.treated if properly trained from a 
seedling will not require to be* cu{ down for many years, and 
it would then he from the ^rniation of crows’^feet lower down 
and in the centre of the bush. Very old trees are often the 
bettor for being cut down very low, as low indeed as in Fig. 
3, but this is often a risky experiment and manure should 
always in such cases be liberally applied. I have given in the 
foregoing observations the theory of the high* pruning system^ 
which I believe to be the true method of pruning.. It is neces¬ 
sary to remark that I have been thinking throughout of plants 
of the Assam and hybrid varieties. The China variety o? 
plant diffei-s in many respects from these, one of its most un¬ 
favorable characteristics being the teqdeney to “ run to seed,” 
another, to fqrm what is known as " whip,” i. e., their branches 
of the size and somewhat of the look of whip cord, both of 
which tendencies being against the production of leaf, and 
whicjji will be seen in full force wherever the plant has been 
allowed to run up, or to follow its natural inclination of 
growth. As compared with the other two varieties it may be 
termed an ungenerous plant, yielding leaf sluggishly, and the 
leaf being very’apl* to harden. For all of these reasons it ’ 
requires the knife much mcfe unsparingly. The “ wHp” 
must always be cut out right from the bottom. As a rule, 
howerfer, the remarks as to the pruning of the Assam aird 
h^^brid kinds are quite applicaj^le here, but an allowance of sjc 
inches or ther^bouts lower shodld be^nade in dealipg with 
■^e ana there*wrll gbnSrally he more to do in the way 
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of entiling out “ \vhip,” “ knots,” and " crows’-foet.” “ Is the 
practice of low pruning then altogether unworthy of consider* 
ation ? By no means—it h&s ite special uses ; dnd it would 
*1)6 absurd to say that good plants are not to be seen under its 
general application. But we should always endeavour to 
know what is best-and then do .that, and from what I have 
tried to shew, it will be seen thaA tlie tea plant requirts height, 
and therefore the best plan is to go straight to work from the 
first to pbtain this 'desideratum, with which as a matter of 
course, breadth, and therefore bulk, will be got likewise. 

‘ One principal use of low pruning is to remedy the evils it 
has itself in a measure laid the way often for j thus if a plant 
has been cut down very low, and if the shoots have not been 
allqwed to develope fully, but have been too soon plucked, the 
tree m’ay be, nay will be, full of thick crows’-feet and knots at 
^the height of very probably two feet from the ground ; and 
before anything can be done with such bushes it will be indis¬ 
pensable to cut out these, no matter how low they may be, 
otherwise clean, straight shoot-producing branches, will never 
be known in a bush like this, and consequently a good yield 
will never be obtained from it. Fig. 8. 

* As an instance in point I know a garden which last year 
was in this state. Tlie trees had been cut down in the cold 
weather of 1868, and the shoots plucked when they had risen 
three or four inches from the old stumps, which stumps were 
not more than 15 inches from the ground. The consequences 
were as described, and although the bushes were dwarfed, ill- 
used looking thiqgs, it would have been folly to have allowed 
• them to remain as they were, and the knife hdd to be put into 
them at a height of about an iqch above the old stumps. After 
this pruning, however, the shoots were not touched till they 
bad developed into branches. To give one or two further 
illustrations of my remarks —at the end of 1866 I had a fine 
field of young plants, ttvo years old, and fit foiipmning. Some 
bad been tipped nnd were l^w and busby, btft for the most 
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part they had grown up freely. I cut half the field on the 
low pruning style, heading the centre stem well down to about 
two feet, and* leaving the sides tshf inches higher in a saucer 
sort of form, the other half I 6ut at three feet straight across. * 
I found I could begin‘to pluck much earlier from the latter, 
as great care had to be taken. to let the hearts of the low, 
pruned bushes be filled up'ly the new shoots. On the whole,, 
however, I got more leaf from th!e low pruned trees that 
season, but there was no comparison as to the increase .in size 
and appearance, in which the high |>runed bushes beat them 
hollow. When they were * pruned the second time, the* 
high bushes had far the greater surface, and yielded more 
during the following season, while their rapidly out¬ 
stretching side branches gave promise of the whole fi^d 
being well covered at no distant date. This latter symp¬ 
tom was where the low pruned bushes shewed to great 
disadvantage. In the cold season of 1865, I knejv a garden 
that was cut low down for no ostensible reason beyond 
that it was the right thing to do. The soil wa^ not * 
particularly good, and manure was never once thought of. 
The plants for the next three years seemed as if they never 
would recover themselves, and for the year immediately* 
succeeding, the yield was miserable. I have seen old bushes 
in poor soil cut down, and known that for the whole of the 
following manufacturing season scarcely ever give a shoot. 
Some people are impressed with the idea that the best shoots 
are to bo got from the thickest branches, but I thiuk that 
observatioii will fully demonstfate that the lustiest shoots come, 
sometimes certainly from the very foot of the tree, out of 
the» ground as one may say, ^but oftenest from the clean 
straight branches of the thickness of the little finger, and I 
believe Hhat to seek for increase of leaf by the cutting of the 
oldest branches (the prime reason of low pruning) is utterly in¬ 
correct, and those who support the theory from “ theia own 
experience" ai4 plaateVs wh«J hafei been blessed witii the 

cl 
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advantage of superior soil, whose power they have never 
been able to utilise to the utmost, and to which power alone 
it is owing that their delusion has but beeU rapidly made 
manifest. Good plant in good' soil with good culture will 
live vigorously and shoot luxuriantly for many a day, no mat- 
^r how you muim« and maul it, but this only makes the 
reflection in such cases the sadder, when one compares the 
what is with the what might have leen. Never cut down tea 
plants, I say, except in cases where the course is dictated by 
absolute necessity, and then always apply manure liberally. 
And, another golden rule, never touch the side branches. 
Long stra^ling branches if on the ground may be curtailed, 
but in several you will lose more than you will gain by 
tripiming the sides even of straggling branches. When a 
man gets a knife in his hand the temptation to hack and hew 
^ is very strong, and the knowledge when to stop very vague j 
and as I h&ye said before, side branches have a natural ten¬ 
dency to come up, and thus to contribute to the breadth of 
‘the top-plucking suVfaceJ As to the best time to prune 1 
would say the nearer Christmas day the better. Early pmna 
ing, in November for instance, 1 have found to be a mistake, 
in large gardens where much ground was to be got over, the 
work often is not finished till tlie beginning of February, 
but this is too late. "IMierc old trees have to be cut down 
autumn is not a bad season, and 1 have frequently known the 
most satisfactory results to be obtained. When such plants 
.were cut in Augfust, a slanting cut should always be made, 
and shears should never be used, as they jag the branches 
* and bruise them. Rodgers’s pruning knives aie in great favor 
with some, and the quality of, them is invariably. good, but 
they will be found too small for quick work, as'the light 
upper twigs cannot be taken off rapidly enough unless with 
a knife of larger size. A knife somewhat like a shearing 
hook,d>ttt much smallei, is very generally used, but I idways 
find it'lhtUty in one respecti i. ^., it is extremely difficult to get 
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a quick trae'hold on a thick branch with it, as ^t is so apt 
to slip round,^and a man has go “fiddling” with it for a 
few seconds,* and even then the* knife will often slip, and he 
will finish the cut w^th a different part of the blade to that 
which firat entered thh wood. I found this so serious a defect 
(although the knife was very-good for dl'essmg the light 
brauches) that after a lit<;le* exp.erimentalizing, I made a knife 
which I found suit capitally for both heavy wood and for 
twigs, &c., in top dressing. The blade came straight from 
the handle for about four ineh*es and then bent out almost 
at a right angle for about three inches, or less, this part be¬ 
ing very slightly curved. "When a thick branch has to be 
cut with this knife the top or bent part of the blade is put 
against it at the corner formed by the straight part, and, 
giving the extreme point a little upward tendency to the 
right, the knife is drawn up towards the body, and as it is 
sharp and of rather heavy make, it will come cleanly through 
the branch without slipping at all. Tlic straight part of 
the blade will be found to cut off twigs, &c., better than the 
little knife of Rodgers’s, or than the siekle-shapeil ones. Figs. 
9, 10, 11.* These knives can be made quickly and cheaply 
by any native .blacksmith. ‘ 

* Since I wrote tlic above I Imve had another opportunity of proving to 
niy own^HitMtaction that this is the host pruning knitb I know of. I pruned 
this year with it, nith a few of tlie sirklc-shnped knives and with some of 
Ihslgers’s ^nives. I find^ugaiu that the sickle-sliapuil knife is tliu worst.of 
all, slipping greatly at thick stems, and being too much heut to admit of 
sufficiently free piny in taking off the upper twigs, llod^ers’s last knife is a 
very good one, but the kiufe I made is quite as gocal fur cutting through a 
thirk br.anch, and much bettor for enttigg off the twigs, a.s its length both of 
liaudle and blade gives ffir more force. 

The men who were supplied with sickle'shaped knives all applied to have 
the other kind, and I found too that while lagt year’s Itodgors’s knives are quite 
bluiA and require a great dqal of sharptAiiug, besides being jagged, the other# 
are as good as cvqr, ar with very little truuhlo become quite sharp. •afthougU 
tbi| inqst .be put down to better metal. Jkil^ liow, it is a taut. 
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The cost of priming, with wages at Rs. 5, and with the 
bushes of ordinary good size, should not be more than from • 
Rs. 2-8 to Rs. 2-12 per ncre. Where hdavy pruning is 
‘needed, and the bushes are of ^ood size, it will cost more; 
but pruning is work that it would be'extremely unwise to 
set any fixed iSin'ikli for. 

, * 

Phkking .' 

This IS as important a Wanch of work as any in tea plant¬ 
ing. On it both the yield of leaf, (and therefore the out- 
iurn- of tea) and the condition arid health of the bush very 
greatly depend, to a greater dcgre'e than those not well ac¬ 
quainted with the cultivation of tea would probably believe. 
Ba,}! plucking will most undoubtedly tend to impair the 
vitality of the plant, and will diminish its yield, while care¬ 
ful plucking conducted on sound principles will have the 
precisely opposite efiects. The tea bush will commence to 
shoot, or as it is technically termed " flush,” in the beginning 
'of Match, and sorn’etimes in the end of February in Assam 
and Cachar, and in the Dehra Dhoon in April, while in 
dhittagong the time of flashing is, I believe, at an interme- 
fliate period. A good deal depends, in commencement, as to 
how the bashes have been pruned. If they have been cut 
down very low then the utmost care and circumspection will 
be needed in dealing with the new shoots, for these must be 
looked on as the miclei of the future tree; for the bush as 
left by the pruner, it will be obvious, is hardly worthy of 
.being called a tree and was to grow to one, and if, therefore, 
care be not taken with the coming shoots, there will be no 

tree at all, and the pruned bush will just remain what it is. 

^ * 

With bushes that have required little pruning, and are of 
good average size with no lack of young wood, the same degree 
of cautiousness is scarcely .needed; or neglect, at least, will 
not psoduce disastrous'cffeot,' as in th^ other case. In^'the 
latter instance tiie main ponsiderstiou s^iould W to get proper 
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shoots developed that these may harden intodeaf giving young 
wood, in the former the chief thing to be seen m the firat 
l^lace, is to get "branches for tlie tree. 

Assuming that a bush has been from necessity pruned 
down to 18 inches la the close weather, leaf in the spring 
month should be no consideraliion whateves, nor should evjr' 
be plucked till a good growth-of young wood has been fully 
secured. No shoot should *be touched if less than eight 
inches long. Many will soon acquire that lengfli, and 
these may be carefully tipped*, and two or three of the top 
leaves may be taken. The slowest growei-s will be foudd 
generally in the centre of the bush, and great attention 
should be paid to see that these are never touched until they 
have drawn level with those at the edge of the surface of 
the bush. If they are nipped when small, the chanees are 
greatly against the bush becoming a clean straight growing 
leaf-giver, and the planter by negligence will lay op more 
pruning difficulties for himself in the future. 

1 consider that at such times the planter, casting asidfe 
for the time all other work as much as may be possible, should 
remain incessantly with his pluckers, for mistakes at this 
time will not be easily remedied, and will at least arrest 
the progress of tho plant. Later on careless plucking may* 
spoil shooU, but it will not much effect the tree itself. 

If tlie bushes have been higlr pruned and the shoots are 
springing from vigorous young wood, there is no real necessity 
for allowing them ,to grow higher than four or five *inches 
on commencing, but this length should always be allowed, 
for independently of good shoots being requiretl for the pro-, 
deletion of leaf, it is to these shoots that, as a rule, even in. 
high 'pnihed bushes, we must look for the new tvood of 'next 
and unless some special reason render-it necessary to 
prune low, the pruning of the JTollowing close season will 
hSve to be done on Ifliesc commg shoc^, and with hjishes^lt 
is almostas’nA:essary ‘to make sqse.of the nf!w wood as with 
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g^ood clear stem will 



Pig. 14. 


'«nd mam/telttre ^ in Jkdia. 

*1 

only in this case three or four inches of 
suffice. , • 

PlnckiRg it will be* thus seen, alj 
though its‘ peculiar use is the obtaining 
of leaf, plays a most important part 
in the fcumation of the plant. 

The shoot having attained the re- 
quiretl length should be plucked, or 
more properly speaking, tippeil, at first 
by having the first ta’o leaves and a 
portion of the third taken off, thus 
Fig. 12, although, indeed, it will be 
safer to tip at first by taking merely 
the bad and fresh leaf. B’ig. 13. The 
dotted line shews the place of plucking. 


At the second plucking when the 
more Imckward shoots will have grown 
as high or probably higher than tliose 
tipped at fir.st, and when the jatter 
shall have tlirown out others, there 
neetl be no hesitation in taking the hud 
and the fresh two leaves, and from a 
good .shoot even a poftiolh of the thiid 
leaf as in, Ihg. 14. ‘ 

But this thinl leaf should itot be 
taken • at^ the second, plucking with 
bashes that have been low pruned, and 
requite fo'grow,' the ha^m inde^ not 
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being in the taking the le^ iteelfi 
.but in the license even to the pluokerp 
to take more than the first two leaves 
and hu<i,ot“teeH paUi/’ for the chances 
• are that they will go far more reckless 
to work ,if told that they may take the 
four (including the bud) than if they 
are restricted to three. But with high 
pruned bushes, four leaves can bp taken 
without •fear’ after the first plucking 
is over. It should be remembered thal 
the obtaining of the new wood depends 
very greatly on the frsi plucking of 
the shooU, as after that " crows-feet” 
form, Fig. 15, and «o good wood that 
can be relied on to shoot well will, as, 
a rule, be got above these. Jt is always 
best to make sure of at least as much 
new wood as niay be requu-ed ere’touch-* 
iug the shoot at all. 


In pinching it is always better .to 
have an eye thus. Fig. 16, as this en-; 
Bures careful plucking and proper treat¬ 
ment of the shoots, and moreover very 
much assists the growth of the new 
shoot that will spring from it, as the 
coming bud,will be sheltered thereby, 
and will receive ^moisture more turely, 
,and i& tike Ipsver leavesv>f the, shoot be 
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plucked in this maimer the shoot will 
multiply itself, and much more leaf 
will be get than by the didinary way 
of plucking which is generally as shewn 
jin Fig. 17. 


^ Fig. 17. ‘ 

This will be seen by a reference to the sketches at foot. 
Kg. 18 representing the shoot plucked as recommended and 
Fig. 19, the same shoot with the new ones springing. 


But' in actual priieticc while it is always best in plucking 
,to leave the bud so protected, and to encourage the growth 
of others, , 



it will genially be found impossible to adhere, strictly to this 
principle, which will, when a heavy flush is on, be foimd*far too 
tedious a way to be practicable, dr if it be insisted on, tbe leaf 
is almnst sure to get old from the great length of time taien 
to pluclc in thistwayi' Ho^ will it be fpnnd possible in such 
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a ease, with probably a very large field of plackers, to ensure, 
any strict adherence to' the plan. 

I consider* thSat if the metljod be enforced and its perform¬ 
ance ensured by incessant supervision during the first flushes * 
every useful end will be served, and after the young wood is 
^pade sure of and the shoots arp flushing vigorously, the maii^ 
consideration should be, as it will be in practice, to get the 
leaf “ off” in time. 

I saw a pamphlet lately in which the gfeat advantages of 
this mode of plucking were sh€fwn,'and it was contended that 
by it the yield could be cnortuously increased, the rate of pro? 
gression being somewhat like thalf of the problem of the nails 
in the horse’s shoes. It was said that by this manner of 
pludcing a new shoot was secured where it would otherwjse 
never have been obtained, that, it again would throw out 
others, which in their turn being similarly trea4:ed would pro¬ 
duce more, and so on, till the yield of a bush at the rate 
asserted would soon have been something fabulous. But in 
practice this will not be found to be anything like the case, * 
indeed it is obvious that if it were, the “ tea difficulty” would 
be overcome in a single season, and thereafter every planter 
would become a Monte Christo. * 

Indeed after the first offset the value of the pkn is not in 
the production of an increased growth of shoots, (for these 
will be found to spring just as vifforous^ in the middle of the 
season, from the ordinary plucking,) but in the actual protec¬ 
tion of the shoot itself, and the great thing when the bush 4s 
in full vigour and flushing fast is to get the leaf ofi‘. . 

This plan I h^e Been termed Mr. McMeekin’s, but I have 
knewn it practised in Assam for the last nine years, and I 
have myself, for the last seven years, dr since I first supervised 
plucking, aWays gone on the same principle. Whether the 
method indicated by me 5e Mr. MsMeekin’s or not, I do not . 
know, perhaps his is'different, but tha plan 1 have detailed 
has l^a knownVnd f^ldwed iff AsSa/n for year’s past. As toA 
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the all^ped gredt multiplication of shoots I can say that I 
have often tested the experiment in its entirety and found that 
the shoots produced after a few pluchiogs in' this progressive 
' style became very thin and needle-like, while the Imt shoots 
were always thrown out from places up or down the branch, 
they would not have been looked for; 
Fig. 20. '(The shoots referred to being 
marked dark). 


I have seen at many gardens this 
mode altogether disregarded, and 
indeed proliibite<l, and the yield could 
scarcely have been better, nevertheless 
I should give the preference to it, and 
certainly think it necessary at first. 

Fig-. 20.. 

' When I was in Assam I saw a very novel way of ensuring 
the growth of the young shoots very successfully practised by 
a gentleman who was one of my assistants, • and who had to 
do all his plucking at the time with a set of indifferent and 
somewhat refractory imported coolies. He left the Pekoe bud 
. op every shoot for the first, three times of plucking,-aud the 
.result was so satisfactory that he ever afterwards adopted the 
plan in the first spring plucking. The woA required great 
eare, but the result was certain, and if the dioots-were found 
on inspection the top-bud, the ceoly was "<mt” bis 

haavri. The first two leaves alone were taken, or on a very 
, good-abbot; the first three, »the shoot itself being quite unin- 
'jmedr^d going increasing, while ifew ones were Hq)idly 
throrsh where, the Ivares had, beei^ iaken, so tliai 




«ven the Pekoe Imd did not always posh foratod and develope 
the shoot, but on tiie><rontrary^ opened and even became hard 
ere. the leaf ’eoifld be taken oW ;*there was no danger of the 
shoot remaining stationary, *08 it would always shoot at the* 
othw points. Fig.| Si. 



I think that if ojdinary care be exer- 
dsed m the preliminary tipping there 
ne^ be no necessity for this lengthy 
and rather troublesome operation, but 
it would be found a good plan in a 
similar case where there existed any 
doubt as to the carefulness of the 

s 

pluckers. 


As to the cost of plucking, the regu¬ 
lar established nirrikh is 7 seers for* 
women and children; (who are as a rule 
only employed), at which rate it costs 
rather less than a rupee per maund if 
green leaf, but for plucking by con¬ 
tract a piee per pound is generally paid which makes the cost 
per n^nnd Bnpees 1-4. The planter had better not employ any 
oontractors until the shoots have attained the growth neces¬ 
sarily to secure the. young wood required, nor should he even 
put his own coolies on any nirrikh until then. The plucking 
ballets riiottld always be made very wide in proportion to 
th^ breadth, and I think that a hat shallow shape would be 
an improvement on the deep basket now in use, as the leaf 
would be less hable to heat, although they would be awkward 
where the bushes were very thick; but at all events I 
think the baskets mi^t be ma&ev without going to e^emes, 
awdi wider pro^riioBately dihan th^ now «». 
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Where separate plucking for sorts is done different gangs 
are employed, the Souchong leaf pluokers follomng those 
taking off the Pekoe bud aifd leaf, and so on.' The mode of 
plucking is the same as the ordiiiary style, a small leaf being, 
properly, left. Of course this latter style of plucking is much 
more expensive tlhm when all the leaves of the various rfbrts 
are taken at one time. 

” Manufacture. 

o 

In commencing ray remarks under this heading I do not 
hrish to discourse upon the properties known as theine, tan¬ 
nin, &c., appertaining to tea, as I think this is not the place 
wherein to do so, and indeed I know little or nothing about 
th^ attributes assigned to the article by science. 

It is undoubtedly desirable that the planter should possess 
as much knowledge as can be acquired about that which it 
is his avocation to produce, but any scientific knowledge 
is not likely to help him greatly in producing it, for he has 
'very little free choine in the matter, nor, if he be wise, will 
he desire it. Tea being a marketable article has to be made 
to suit the tastes of the buyers, and the interpreters of those 
Svants are, at present, the tea brokers. The dictum of his 
broker must, as a rule, be followed by the grower with, I 
may say, a blind obedience, for, generally, it is impossible 
to divine reasons, or assign the causes for their requisitions. 
The chief point is to know how to meet the broker’s wishes, 
an^ as those are very variable, the method of maniafaeture 
follows a rather deviating course. With regard to black 
tea generally, the leadii^ characteristic requisites are, how¬ 
ever, pretty well fixed, and uniyerally known to all connected 
with tea planting. These nse, first, a strong flavored liquor or, 
as it is termed in trade parlance, water, and a deep red, 
clear colour to the same, as these requisites secured, the tea is 
sure V> he, in the main, good.' The manner of making 
black t^ is this^'-o'The Iqaf. when brought ih firom the gar- 
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den is spread out overnight, very thinly, in Withering sheds: 
when flaccid it is rolled, and |ifter panning, it is dried off 
over charcoal’ fires. • * 

To take these processes in ’detail, we must commence first 
with that of withering. This is best accomplished on round 
bamboo trays or challoneeH. I think leaf*'withers on them 
much more rapidly than^\vlien _ spread on the matted floor of 
the shed or strewn in machans. But the great want usually 
in the manufacturing bn§y time is space’to spread j;lie leaf 
on, and any plmio at all suitable is used for the purpose. 


Matted mtichans and floor? is a cheaper arrangement than 
dependence on trays entirely, though the more of the latter 
there are the better. Leaf that can be withered without 
sunning, will produce ntronger flavored tea: these will be got 
from leaf withered in the sun, and it can seldom be withered 
well and effectually in the former manner tmless on trays,, 
Sind these admit tlie action of air so thoroughly to the leaf, and 
their construction is such as to forbid any thick spreading. 
It is seldom, however, that sun-withering can be quite dis-’ 
pensod with, and the sunning intervals between showers are 
usually eagerly taken advantage of. ^ But it is always best 
to endeavour to have the withering done in the shade, if pos¬ 
sible, and to put the leaf in the sun only when very rainy 
nights prevent the other plan. Leaf that is not thoroughly 
. fit fo^ rolling can be immediately detected by breakage when 
under the hand, and generally by grasping it gentl}'. In 
very continuous rainy weather, when the sun may notdie 
visible for days, and the atmosphere is heavy, with moisture, 
withering is almost impossible, and there are two choices open 
either to work uj» the imwithe^ed leaf or to dry it artificially. 
An extreme degree of breakage is sure to attend the first me¬ 
thod, hut the tea will, though broken, be of as good intrinsic 
quality as that made from well-withered leaf, which will not 
be the case with tea*made in' the latter way. Chaihoal-is 
generally use^ ^^r the fnirpose dad 4 tke efiect of discolour- 
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iug the leaf and,'consequently; the tea, this being diaagreenbly 
perceptible in the commoner forts, while the flat open leaf 
instead of being red as in the brdinary way, turns out yellow and 
is almost worthless in consequende. The flavour, moreover, is in 
ho way so good; but as the finer'varieties are not aflected so 
greatly, and as the loss in broken tea is excessive when the 
leaf is worked up unwithered, the geperal practice is to wither 
over the charcoal, although I think that this should only be 
done when there is a large quantify of wet leaf coming in 
during a ]>eriod of continuous rainy weather, and then to as 
tittle an extent as possible. A very good plan that I have 
tried is to have a maciau over the charcoal fires above the 


dhools, say ten or twelve feet high from the floor, and well 

supported. It should extend from one side of the tea-house 

to thd other, and will be found very handy for aiding the 

, withering leaf in rainy weather, as the steady upward heat 

effects this. This method is open to the charge of danger 

through fire, and I cannot gainsay it. The danger would be 

' in a dhool accidentally catching fire and blazing up, in which 

case the machan would be sure to go too, but I consider that 
( 

there is no danger whal^ever from the charcoal choolas as they 
are too far below it, and they are generally kept^very carefully. 
A machine invented by Mr. Dickenson professes to wither 
leaf as well as dry tea, and I should think from what I have 
seen of it, that it would do so pretty well. The leaf is,placed 
in trays in drawers and hot air is driven through them by a 
• £u which is worked by a gin and bullock<^or by hand.* Whe¬ 
ther this machine be good for {he desiccation of tea or not, 
1 cannot say, and it does not seem to b^vd come into any 
general use, but I should think it would be mil worthy of a 
trial for withering leaf. It bums very little wood, coats little, 
and does not take up great space. * 


^ In rolling the leaf 20 seers ^is the assumed nirrikh, but it 
k mtltef ail excensive ene, afid it is better, unless the lesif bS 
very fine and wdl withered, t& allow'fifve to ti|e 
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tnaunds. A rou|yh mat should be avoided,* as it will break 
and cut the leaf ffreatly, aud if the mat is of bamboo, it can¬ 
not well be ffoo tine or smooth. 'In Upper Assam reed mats, 
known as seetal patties, are used sometimes, and they are very* 
suitable. I believe Miat cai^vas is employed at some. gardens 
in Cachar, and I should think.it would anst^erVery well, bu^ 
I have never seen it tried* myself. In rolling, the pressure 
should not be great, nor should it* be downwards on the leaf, 
as many tea rollers appeaf to have the theory, judging from 
their practice. It should be sent forwards from the operator 
in as continuous a roll as cfln be given, the hands being nseft 
alternately, one to roll, the other steady to guide the leaf, 
the pushing baud when at arm’s length being turned to the 
extreme front of the mass of leaf to draw it back again, when 
the other hand imshes, aud so on alternately. After this first 
rolling of the leaf it is generally squeezed into balls, which^ 
are of a size a little larger than can be grasped by .both hands 
together. Some do not do this, but I think it certainly tends 
to fix the twist of the leaf and for that reason should be* 
followed. These balls are set on trays in two layers and 

allowed to remain till of a sort of salmon colour, or of* a 

% 

light reddish brown, when the leaf should be carefully disent 
tangled, and any knots separated, and the leaf is then fit for 
panning. 

Tlijs latter operation is discontinued at many factories, and 
the leaf after being untwisted is carefully rolled again, and 
dried over the charcoal fires, generally right off at one firing 
when this plan is adopted. But 1 consider tjiat as a rule one 
panning is desitable. The old plan was to give two. The 
fimt in a pan at a brisk heat, and the seeomi at a lower 
degree. A gentleman belonging to the firm of Messrs. 
Mora» and Co., the Brokers, having, however, visited Assam, 
and noted the various processes, recoihmended that panning 
should be dispensed ^ith as being unnecessary, and hissodvice 
whe^ I left’Alsam wafe being* v«^. widely followed. But. I 
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believe there is very little to choose between panned tea -and 
unpanned,' and I think that the better plan is to give a pan¬ 
ning in a moderate degree of lieat and to do it rather slowly. 

‘ The leaf should never be allowed to ferment too long, a weak 
liquor is the result of its lying top long niter the first rolling, 
^hile the sooner it is panned or fired oft', after becoming red, 
tie krisker will the flavor of thejea be. 

Panning stoves are made at' most places of clayey earth, 
which after being worked up with water is .allowed to‘ stiffen ‘ 
and then is cut to the desired -shape, but I would suggest as 
in improvement to those still folk)wing this plan, the use of 
knteha bricks, and the building of the stoves of kutcha-pncka. 
Abundance of good clayey earth is generally to be found 
sotpewhere at most factories, and any earth that will do for 
the formation of stoves in the old way will serve for very 
good kutcha bmcks. No lime is necessary, but simply the 
same sort of earth made to the consistency of mortar with 
water and plastered between the sun-dried bricks. The edges 
‘of the fire-place and the key of the arch of the stove should 
be of pucka brick, at least it will be better to have it so. 

' After panning, or after the second rolling in the nnpanning 
fnethod, the leaf is dried off immediately in both cases as far 
as pr^ticable; but the leaf that cannot be quickly done off 
should be spread out very thinly, as it is apt to sour in this . 
stage. Bright fires should never be used in the choola^ but 
they should always have a slight sprinkling of ashes and the 
•dhpols.or drams should be frequently removed. It is general¬ 
ly impracticable to thoroughly dry off' the tea at one firing, 

• and accordingly it is usually lift over night balf-dried. It is 
better, I consider, to leave it rather soft in this stage th,<in 
crisp, and it should not be spread out thicker than two inches. 

In the morning the process is finished by the final drying of 
the tea. . 

* Great care should b(i taken 'that the panned tea is not left 

too long before k i|i put pvpr the.choolas, as it dill certainly 

• . . . / . 



Gulitvation and mannfadiwe of Tidin India. S81 

go dbdr, in fact at no stage is it so. apt to become sour tea, 
and over-fermentation' in the g'reeu or impanned state is not 
so harmful ai‘e3A:essive delay aftear panning. ' 

This is the usual mode of making black tea, and it will be 
found the best. The* planter should satisfy himself -by the 
look of the tea in the leaf as to its outward'’appearane 0 , and, 
he will be able to judge whether it has been properly manipu¬ 
lated; jmd it would be well if\e wWe day by day to test its 
quality of liquor by having a little of it in’fused in the pots 
and cups used by the brokers. "TheSe are of white China and 
may be obtained best through the good offices of a broker.' 
They are not easily got in Calcutta. The time for infusion is 
five minutes, and a weight equal to that of a six-penny piece 
is employed. If the tea turns out of a deep rich red coloqr, 
a ruby sort of hue in fact, and if the infused leaves are of a 
bright light brown, it may be safely concluded that the tea, 
as at present required, is of good quality. Should ^he infused 
leaves be mixed with black ones it is a sign that the tea has 
been burnt, and pn these evidences the planter, without know¬ 
ing anything of "pungent” flavors, "malty burnts,” "full 
but ra-flat,” or such like technicalities of the palates of the 
trade, may form very sound conclusions as to the quality of* 
his produce. And I consider that every planter should make 
it part of his day’s business to taste his tea once at least. A 
small ^mple could be regularly prepared for him by his tea¬ 
house sirdar, and having the weights, cups, &c., together with 
a kettle, always kept on the tearhouse, the whole operatidh 
would be accomplished easily m ten minutes wliile there would, 
be the satisfaction of knowing with much accuracy what was 
being made j and when, we coi^sider the fact that sometime 
very superior looking teas for leaf, " water” veiy badly, and' 
the look of the leaf is not by any means a proper test of the 
quality of the tea, tins testing should be looked on as an impe¬ 
rative' duty to be doniS as much as a matter of course ad! the 
rbtiiu|s of the'gJirdoh acd t6»hdasa^ made. • 


X 1 
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There are other ways of manofacturing black tea than loat 
detailed, but widely different methods' jtre seldom followed, 
and other processes are usually‘.merely varialsoUo of the one 
■general plan. 

The following is a Cachar syste^, and, it produces very fine 
silvery Pekoe ends, but it has the disadvantage of requiring 
a good deal of tedious manual , labour more than should be 
really required in black tea'manUfacture. 

l«^.~The leaf must be clapped with the hands. One man 
does two seers, for 15 to 30 minutes, and \&hen the leaf is 
ready it will be foimd to be very sticky. 

2»d—Heap it up for fermentation on a dhalla or tray 
covered with a wet cloth: about 10 seers should be so placed 
on one tray, and the cloth should not be well wrung before- 
hand,.ia fact not wet, but damp. 

Zrd ,—Fermeqt the leaf for one>and-half hours, turning it 
' over occasionally. 

‘ —Roll the leaf and roast on a slow pan. 

• Expose in' the sun or, if it should be rainy weather, 

spread the rolled leaf out in the tea-house—^if in the sun, for 

minutes, if in the tea-house, for about an hour. The tea 
snust not be allowed to' get too dry during the process, or it 
will break in the second roasting. 

6/A.—^If possible, now, place the tea in the shade for three 
quarters of an hour. 

JV. B .—In the foregoing process, numbered as 5, tfee tea 
must be turned over twice or. thrice. 

7/A.—Boast again and roll. • 

8/A.—If possible, again expose the tea in the sun, and dry 
afterwards over the charcoal fires, if not, then dei^icate in ^e 
ordinaiy manner. 

This plan as will be seen involves a good deal of cq^e and 
the labour is greater than iji the usual way. I do not think, 
bn th® whole, that thpre is, Anything •-extraordinary in ihe 
quality *of the t^ manufactured ..thus oontptiosate for the 
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extfa trouble J and there is very much more* danger of mat¬ 
ters going wrong. However ^ very fine flavored tea is the . 
rejult if the "process be rightly*cafried through, and the Pekoe 
tips are very silvery^ * * 

For those who prefer golden Pekoe ends (which the trade 
however do no class so high as the other) tlfe bbst thing is t<> 
use pretty brisk charcoal ^tfes,*jmd ferment a little more than 
is usual. 

• , • 

Oolong is made in the following way, 

The leaf when brought in is'placed, as for green tea, about 
a foot thick over night, and’next morning is bound up tightly 
between bamboo mats until well heated. When unbound, the 
heat of the leaf should be great, so much so as to render it 
impossible to retain the hand among it long if thrust in, and 
it should be red colored, in a state of incipient fermenfation, 
and it is then roasted in a brisk pan and well rolled. After this , 
it is exposed in the sun until it dries to a degree that renders 
it blackish in hue and sticky to the touch. It is then worked 
in the pan as follows:—^the pan is that used for facing green * 
tea, being shallower and more perpendicularly set than the 
black tea roasting pan. Fully a maund of leaf is plac^ 
in each pan^ and the mass is pushed upwards and’ 
over by the tea-makers for about an hour and-a-half. This 
labour is very trying, and two men are often needed. The 
weigljt of the leaf is considerable, and so, gradually, is its 
heat. After coming from the pan it is desiccated as ordinaiy 
black tea over charcoal, and becomes quite black as regasds 
the finer leaf, the coarser leaves being of a yellowish colour. 
The flavor is vefy much like that of Indian green tea. As will 
beiseen from the' foregoing deqpription the labour is greater 
than in black tea making, and now-a-days this description is 
never made save for private drinking, as it is disliked and 
condemned by the Qaloutta brokers, and I believe by those 
in liondon too, although a veflry good and true Oojobg tea 
<»ajbe made*in the aboVe wa/. 
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To make green tea the leaf should be worked as sooi^ a? 
possible alter being plucked. In practice some hours must 
elapse^ necessarily, and leaf gathered in the afternoon must lie 
over till the following morning j but there can be no doubt 
that the fresher the leaf the brisker and more pungent will the 
j^vor of the tea be, the difference between tea made from 
leaf immediately after plucking and that which has lain over 
for a night being very perceptible, and greatly in favor of 
the former. The fresh green-leaf being brought in, is, with¬ 
out any withering or any preparation, thrown into a hot pan 
{much hotter than that used for black tea) and briskly stirred 
about for a eouple of minutes or thereabouts, during which 
time it emits a great deal of steam and crackles noisely. It 
is then rolled quickly on the tables, and being perfectly flaccid, 
the leaf takes on a capital twist in a rolling of two or three 
minutes. Afteawards the tea is exposed to the sun until it 
becomes sticky and dark coloured, and. then is worked off in 
the facing pans like Oolong, and, generally, immediately 
after this, it is filled into long narrow bags and compressed 
till the maUnd of tea inside is almost, to outside handling, as 
^^lid as wood. This is done by twisting the end of the bag 
by a stick, screw fashion. The tea is thus left all night, 
and when taken out next morning, all the larger leaf will 
be found to be very round and well twisted. The tea is, at this 
stage of a brownish-black color, with the open leaves of a 
dark yellow, as those of Oolong. To produce the green 
color, no pigments or coloring matter of any kind are used. 
This is brought out in the facing pans, into each of which 
ten (10) pounds of tea are placed, and worked rapidly from 
right to left in the pans which is at a moderate bent, by^ a 
tea-maher. An hour, or an hour and-a-halPs work at this will 
change the tea from a blackish, half-open roundish Iflaf, to 
a dull grey, closely twisted leaf, the better done leaves being 
'lometbing like shot jn form. This process being ag&n 
repeated prior to packing, the bea becoipes a bright gpyish 
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color with a very closely twisted leaf, and it is then 
as it comes from the pan boxed off. * 

Bamboo sieVes are used for Jh& separation of the various 
qualities, which according to* precedence of class are Young * 
Hyson, Hj'son, No. f Gunpoi^der, No. % Gunpowder, Imperial, 
and lastly the dusts. , Tlie reason for using sieves of bamboo 
is the brittleness of the tea.and its tendency to go to dnsc 
as compared with black. ’ ’ * 

It will be seen that the process of green tea making is 
much more laborious than that*of black, and it has the dis* 
advantage of losing gfeatly«as compared with the latter. ’ 
As a rule the proportion of tea to leaf is one-fourth as in 
black tea, but the loss by first and second coloring is seldom 
or never less than nine per cent. By some “bagging’^is being 
discontinued, that is the tea is made without the bag^ .being 
used, but the loss is on the green leaf, much the same 
in the end. Young Hyson and Hyson should be longish in 
the leaf and curly. For Gunpowders, the rounder and more 
shot-like the better. The test of liquor is that it should be» 
of a pale bright yellow, with the infused leaves of a bright 
pea-green color —granted these, and the tea is sure to be 
good. * ■» 

The facing pans I would observe are usually built on the 
plan of four to a stove, two on each side, and the fire-place 
at the end, thus. Figs. 23, 23, and I would recommend a trial 
of thi^ plan to Assam planters for their black-tea roasting-pans, 
as wher^ several of these have to be used on large gardens 
I feel sure they could effect a 'considerable saving of fire-wood, 
certainly, as regards the j^lan of one pan to one stove 50 
pej cent.; and if a plate of sheet iron be fixed across the 
mouth of the fire-place, say for one-third of the distance 
from tjie top of it, it will be found that the stove will draw 
better^ and bum less wood. Tbe stove should as a rule bo 
mSde of kuteha briclks—these, hnswer ^for the purposti^ eveii 
better thanbriqks, an^ nre much mor^ easily* worked 
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with than a maiSs of clay. 

The bare cost of manufactnre is easily calculated. It is 
generally taken at the rate of a man for every' 20 seers of 
‘ green leaf, but as I said in commencing this subject, that 
is a full nirrikh and cannot be st/ictly Worked to in practice, 

the out-tur'n df tea from the quantity of leaf rolled to 
make it is just about one-fourth, the, produce of 20 seers of 
leaf would be 5 seers of tea, or ten pounds for one man's 
work,* which is at "the proportion of eight men to the maund 
of tea ; but if we take niiie mfen we shall be much nearer the 
inark, and neither err much on thh side of extravagance nor 
of undue exaction. 

Assuming that a tea maker’s wages are six rupees per 
mensem, then the wages of nine men for a day would be say 
1-12-9, which is what tea, so far as the bare manufacture 
^ goes, can be produced at, and working at the strict nirrikh, 
the amount per maund would be Its. 1-9-7 or very nearly 
four pies per pound (at the former rate a little over that). 

* In assigning the nirrikh for green tea manufacture, the 
same rate is usually given as for black, but nine men to the 
maund of manufactured, is the number that in practice will 
he generally needed, and the cost of the two succeeding 
facings will amount to certainly one pie per pound more, or 
folly five pies per pound. But as regards black tea, manu¬ 
facture is being done by the machinery now coming into 
use at a cost not exceeding one-fourth of the above figure; 

. the machine invented and patented by Mn Kinmond 'produo- 
, jng tea ready for final firing at’ 6 annas per maund, or less 
than one pie per pound, witness this testification from the. 
Assam Company’s Superintendents. » 

Nazeerah, 11^^ May, 1868. 

To J. Kinmond, Esq. 

Sir,—^We the undersigned* have pleasure in testifying that 
yoor leaSf-roUing^ machiue.is, in'oiur opinion, a 'subcess. , 
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Tiat it is capable, when driven by a small ^ H. P. Engine, 
of rolling 40 maun^s of green leaf in a day's work of from 
8i to 9 hoars. . * . 

Tliat it gives a better twist to the tea, with smaller pro- • 
portion of broken leftt than, can practically be obtained by 
hand-rolling, when leaf in any quantity has to he worked oflf. 

That the cost of rolling ^9 niaunds of green leaf daily £o/ 
a month of thirty days Is as follows:— 


Engine Driver (say) ’. 

Six coolies, at Eupees 9 . ... 

Twenty seers oil, at Rupees 13 
300 maunds fire-wood, at Annas 2 
Five seers grease for Engine, at Rs. 
Five seers jute, at Annas 2 ... 
Six yards canvas, at Rupee 1 ... 
Proportion of labour for repairs 


. Rs. As. P. 
... 26 0 *0 
... 36 0 0 
... 6 8 0 
... 37 8 0 
10 14 0 

... 0 10 9 
...,6 0 0 
...1 4 0 


Rs. 114 2 .0 


That is about 6 annas per maund of tea ready for final 
firing, as compared with the cost of the same work by hand-^ 
rolling, viz., ‘ Rupee 1-9-7 per maund, or wages of eighty 
men at Rupees 6 per month. Rupees 480. 

(Sd.) John Phillips. 

„ P. H. B. Sevemn. 

, „ A. B. Fishee. 

• „ WaltbeH. Bennett. 

This machine of Mr. Kiumo'hd’s has been in use for three 
manufacturing seasons, and is being very generally adopted 
in Assam, Cachar, and Daijeeling. I believe that about 200 
pdir of plates have been at WQJfk in ’1870, and it is un^oubt« 
edly proving* itself a real ^s^ver .of labour,^ and that in a 
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great degree. ^ 

The modus operandi is that the leaf is rolled between two 
large metal plates^ the effect' of the motion being nearly 
identical to that of hand-rollings while the machine can be 
worked either by steam power or^by bullock or pony. There 
is also a smaller size which can be worked by hand by two 
mens and this is capable of rolling n maund of leaf a day. 
A machine with two pair of plates will roll twenty maunds 
of leaf'a day, while one with four plates will do double that 
quantity. The weight of the . machine is, for every pair of 
plates, about 8 maunds, and the erection of it is a very simple 
matter. The size of a 4 pair plated madhine is about 16 
feet long, 5 feet broad, mid 4 feet 6 inches high, and half that 
size for one with two pair of plates. 

ithejre can be no doubt as to the really important degree 
to which the zqaehine saves manual labour. The patenter 
puts the saving at four-fifths, and it certainly does save 
three-fourths assuredly, and at the reduced rates it will soon 
save its,, own cost. • The two pair plates machine is estimated 
to save the labour of thirty men daily—now, their wages at 
Bapees 5 per mensem, amount to Rupees 150 per mensem, 
which for the season is Rnpess 1,200, and the reduced price 
of the machine is Rupees 80, so that would shew it in a most 
favourable light, were its great utility and economy not al¬ 
ready so generally admitted. 

A hand engine I consider a perfect boon for a small gar¬ 
den, or for a garden in its first years of manu&cturing. The 
cosVof this is, complete. Rupees 45. As already mentioned, 
^ mth- two men it can roll seven mdunds of leaf per diem. 

In practice it is generally found best to give the ledf, a 
ftnbhing by the hand, and it must be made dp info balls, 
ftc., l^vthe same means, but very little perfecting of the twist 
is needed, four men per fobl^ being sufficient for both require¬ 
ments^ sand for picking out fiqf' open leaves, &c. This would 
newH ^t e tiM yfezk of 18 «m«n ar large mechiue,' 

' . ^ o 
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lien for each pair of plates and 2 tcf attend to the 
needed, besides the Engineer, in all 19 men, 
which is at a higher scale than quoted in the testimonial of 
the Assam Co/s managers, as they only allow for seven men. 
With these 19 men liowevei^as much thoroughly good mork, 
i. e., as much leaf rolled as pierfectly as if 'entirely done by^ 
hand, can be done as by SO men rolling by ha,nd, and this 
fact should need no further comment. 

It must not be^ forgottep that the macKine does nothing 
toward the desiccation of the leaf, 'that must be done by tea 
makers as before (unless a IMckenson’s machine be used) and* 
if, therefoi’e 20 seers of leaf per man be taken as the standard 
nirrikh of work from withering up to the final desiccation, the 
amount of saving must be considered as less. Tlius a large 
size machine with 18 or 19 men will, according to the'fqre- 
going statement, accomplish as much as *80 mhn will, ^ 
but if these eighty men are supposed to finish the process 
of manufacture, they will do more than the machine will, for 
to complete the task at least from 10’ to a dozen mdrrf men ' 
will be needed after the machine has performed its part. But 
even then the saving would be very great, 81 men 
doing the work of 80; but there' are no real grounds for' 
making this depreciation, as 80 men would never do 
the work in so good a manner, and as I have said before 9 
men pgr maund of manufactured tea is the number that in 
practice it is found as a rule necessary 'to allow, and some¬ 
times more when circumstances are unfavourable, and the 

merits of the machine rest as before. , • 

• 

I have seen tlte engine of the machine ingeniously adapted 
by A friend of a 'mechanical tiyn, to a small saw-mill in t^e 
cold weather, and very good work it made. The firame-work 
of the yiachine, levers, spindles, cranks, &c., are all of mal¬ 
leable iron, so there, is little fear \)f, breakage, and no piece, 
is iSeavier than can be'carried b'y four men. The prices See aa 
follows 



S90 CnllimUfm qnd mamfaeiure of Tea in fudia. 


• £. 

A maoWnc with 2 pair of plates to roll 20 aids, leaf per day 80 

Ditto „ 8 pair • ,'j „ 30' < ditto ... 120 

‘ Ditto „ 4 ditto 40 ditto ... 160 

Hand machine complete .i.*" ... ... 45 

^3 H. P. Engine Viapted for wood fuel, . 80 

2 H. P, ditto . 63 

Sulloek or poney gearing” ... ... ... ... 18 

, Duplicate* 

Rs. As. P. 

• •• 

Mitre wheels, per pair ... ... 6 0 0 

Cranksj per set of three ... ... 15 0 0 

Main shaft plummer blocks ... ... 4 8 0 

' Doable bearings for large cranks ... 4 0 0 

Ditto ditto small cranks ... 8 8 0 

Cnp for the bottom ends of the crank ... 1 8 0 

There is‘a machine by Mr. Dickenson, bnt its pretensions 
^ are very humble, .and it is not supposed to do more than 
render the leaf fitted for hand-rolling. It consists of a large 
box which works on rollers and is filled with heavy stones, 
and this operating on the leaf, which I think is first put into 
Ifunny bags, is said to lessen the after labour consider¬ 
ably, but I have never seen it used anywhere. 

There is, I believe, a rolling table, the invention of Mr. 
Meekin of Cachar. It costs only Rs. 150, and it is sa/Id that 
it can be made by countiy carpenters, but I have not seen it 
wbrkiug and cannot therefore say anythirfg about it. * 

For the desiccation of tea, several attempts have been m^e 
it various periods to supersede the use of charcoal, but none 
Has been attended with any real success. If charcoal cduld 
be dispensed with, I fancy every one who has anything to do 
ivith the enterprise would rejoice, for it is expensive ifo make, 
and .wood is yearly becoming sdireer.^ 'Whether the use of 
eharcoal is indispensalfie or not is a point thatj seems never to 
have been decided. I haVe,' like many dthers I daye say, Sieerd 
remarks to the effect that the H^me Vade*' asserted charcoal 
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buli*w^ha,t the foundation for the assertions were I have never 
been able to ascertain’, nor how charcoal peculiarly affected 
the leaf. Bat i have never yet* seen tea dried otherwise so 
good as that done by charcoal, and some musters that I tasted* 
last season, (whidi were prSpared very carefully by p, neigh¬ 
bour of great experiejice) made in pans only, ‘were certainljc 
in no way comparable with ordinary tea. The leaf was not 
so good in appearance, and the liquor was relatively very 
-much worse than the leaf^ and although n6t at all burnt, had 
a most peculiar flavour such* as "would probably be classed 
by the trade “ flat and odd.*' The substitute for charcoal sib 
far as I am aware remains yet to be discovered, and the pre¬ 
sent consideration is how to burn it cheaply and most effec¬ 
tually. I im.igine I am not wrong in supposing that those 
in charge of gardens will agree with me that charcoal mak¬ 
ing is one of the most unsatisfactory branches of the work 
pertaining to a factory, if uot the most unsatisfactoiy beyond 
compai’ison. 

It is generally now-a-days carried' on necessarily at- remota* 
parts of an estate, often far in the forest, and is not therefore 
under any steady supervision, and although the nirrikh can of 
course be ascertained by weighing the charcoal as it is brought 
in, and paying the men accordingly, it will be often found 
tliat, if the coolies wages have to be regulated at the rate of 
4 ani^s, s,ay, per mauud, very often they will get far below 
their bsual wages, much of course to their discontent; and in 
such cases, unless direct negligcueo can be proved, it is difficult 
to " cut” their pay with feelings of satisfaction, for undoubt¬ 
edly they have to deal with many difficulties in their work as 
one any who has made charcoal under varying conditions 
will allow, and they are probably isolated from their lines for 
the w1|ole week which naturally makes them more aggrieved 
at scrimp remuneration. Even when a gang is working well 
by results the wastd of wood is sometimes deplorable, aiifi-. 
yefi^jne hardly*kuow% how‘to*ch«(Jk;it. 1 have known plan 
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ters make the moat wonderful declarations as to what loey 
could get'done in the way of charcoaI>making—only 
paid an anna a mannd or eoihething like that; but 1 had 
'always believed that there was some entire misconception, 
and generally planters will be foiyid to adbait that their char¬ 
coal costs “ fan mbre than it ought to” jand that they cannot 
practically mend matters. By .far the best way is to get it 
burnt by contract, but th'at is’not easily done now-a-days. 
1 think some more assured method will soon have to be found 

i » . 

out as wood becomes even more difficult to obtain. In Europe 
rfiarcoal is burnt so carefully, especially at the gunpowder 
manufactories, that not a grain is lost, but all goes to the 
designed end without waste, and the way in which it is made 
in iron cylinders at the Government Factories is wonderfully 
careful and exact, although very costly and unsuited for a 
tea factory. The present "kuteha” plan could surely be im¬ 
proved on somehow. We have little need of charcoal in this 
district, as it does not enter into the processes of green tea 
'manufacture, save'at rare occasions, but should we take to 
black tea manufacture as the principal part of our business, I 
shall certainly endeavour by experiment to avoid the waste of 
wood, and to work with greater certainty of result,—that 
accomplished, the question of economy is settled, for it is the 
fmlure to bum properly all the wood that is cut which causes 
the waste of material and the profitless employment of the 
men. How would it do to have fixed places fof charcoal 
. buying and cart the wood to them instead of working in the 
ordinary wandering fashion ? Where hackeries can penetrate 
. the forests to the charcoal pits they could as easily bring, woodj 
from the forests to fixed spots, my close to the tea-house, and 
the difference between the cost of cartage of wood and that 
of charcoal would be more then made up, I believe, ^y the 
constant efficient supervision. Might not the pits be made 
of pucka brick with stqps leading down'to them at each end, 
and at each endfof the tfcooh‘which' vfould be ‘under thp pit 
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for nir might there not be a grating of iron which could be 
closed at the proper time by an iron door? * 

Only such • wcfod as would bo piled above the pit woidd then 
have to be plastered over with eartli, &c., and the trench* 
under the brick-flxrot would Hje kept free for the primary circu¬ 
lation of air, and cou|d be properly closed aU the exact period, 
It is tile continual falling in of earth and the choking of the 
apertures that results in the* Sequent imperfect charring of 
the logs; and again if these be left too long'open, as they often 
are in the present system, the contents of the originally huge 
maund of piled logs will tew often be found to have collapsed 
to the dimensions of a few baskets of small coal. 

How would it do to burn the logs in a brick chamber like 
a huge oven, having a suitable trench running the entire 
length at the bottom, with a door large enough to admit a 
man and to let large pieces of wood be put inside ? The wood 
might be carefully piled inside, and as it would gradually rise 
above any side door, the roof of the oven might be bisected 
by an opening running its entire length, of about a -foot or* 
eighteen inches broad. This would allow of the upper part 
of the chamber being filled with small wood after the largfbr 
pieces had reached so high as to render work inside impossible^ 
while it would also let the smoke and fire have free vent at 
first, and it could be closed afterwards, either by earth and 
clods being thrown on, or by a thick iron door of its own 
size which could be let fall when necessary. Small gratings 
cOold be made at the sides with dooi’s. They would be useful 
in case of a difficulty in burhing at first and could be closed 
as needed.* This may be a quite impracticable plan, and I 

* The dimensions might be, say, Jejjgth 12 feet, breadth 8 feet, height 7 
feet. An iron domr to be at one end nearly as high as the kiln or oven i&elf. 
The top to be open to the breadth of 18 inches for the entire *length. This 
would necessitate the erection of, say, four brick pillars inside to support the 
roof, fhis opening to have an Iron door of its own length to be shut when 
nCsessary. Gratings or .orifices might be hiajle in the sides for the better cir¬ 
culation of air, and a treiseh should ritu under the kiln (provided w|th dooA 
if thought necfssvy after earth would close them effectually) for tiie tame 
purppse. 
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give it just as the idea has struck me. The experiment nAght 
be worth trying^ and the thin{v might be shaped to something 
practical, while as to expense, there will ftooh be scarcity 
‘ enough in some parts to justify the outlay of a little money 
in brick and iron. f 

As the work is now done, burning iu pits is seldom prac¬ 
tised, but the logs are piled up from the ground on a level 
place with a narrow trench underneath, and when this is finish¬ 
ed the whole is cotered with branches, leaves, &c. and then 
covered over with clods "'and • earth, which are sometimes 
plastered with mud and water. An opening is left at each 
end which is closed when it is thought that the fire has 
got thoroughly alight, aud the clods at first are thrown on 
rather lightly, as a rule, to ensure the whole lighting well. 
I have found that as good, if not a better, plan is to have all 
the men present* and logs ready, and after la 3 riug the founda¬ 
tions, to light the under-tender and then quickly pile up the 
logs. In this way the certainty of the fire is established, and 
‘it gets fair hold throughout and after enough wood is on, the 
whole can be safely covered up with earth without leaving 
any aperture at all. I have often made charcoal in this Way 
Vith very satisfactory results; but the men must be nimble 
and sharp or the fire will bother them; and a good sirdar 
should supervise, for if they are lazy the fire will gain, or 
come up so strongly as to prevent their finishing, buf this 
will never be the case if they work ordinarily well. 

Jn Assam, bamboo "dhools" (Pig. 24) .are generally used 



Fig. Z4>. 


in preference to.the ordinary 
brick choolas, aSthough the new 
charcoal economising choolas 
are fast supers^ing ‘both: 
these aie great savers o^ char¬ 
coal, but require much care- 
i. ful attedtion. The arrange- 
'm«nt fe precisely *^on the ^puae 
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principle as i» a chesi-of>dra\T« 
ers—the drawers in’ this case 
“being the trays holding the 
tea to be dried. Fig. 25i* 
The sides of the choola should 
be of pucka brick, and the 
door should on the inside to 
’ linfed with tin. The lowest 
tray’should be at the ofdiiiary 
. height from the fire and the 
upper ones at just sufficient dis¬ 
tances apart to admit of their 
easy removal. The positions 
of the trays vary with the 
progress of the desiccation. 

When the tea is ready for firing off over, the charcoal, it 
sbould be worked off as rapidly as possible, as it is more like** 
ly to turn sour at this stage than at any other time in the 
process. Delay in firing off is in my opinion much more the* 
cause of sourness than any over-fermentation previous to pan¬ 
ning. In proof of this take any tea that after panning, 
or, where panning is not done, after the second rolling, 
has been allowed to lie long beyond the usual time: it will » 
be foi^nd to have a most disagreeable, noxious smell, which 
will pever leave the leaf, either after desiccation, when it will 
be as strongly perceptible from the dry tea as from the undri¬ 
ed leaf} and the same colour will pervade the infusion. The 
heat from the choolas shoAld be gentle and equable, and 
should be temper^ by asfies, &c., strewn‘over the fires as, 
oscasion needs. • One tea-maker can look after 10 moorahs or 

• * t 

dhools. 

W^en the manufacture is on a large scale it is not possible 
tq complete the desiccation at one firing, not dol believe it 
desirable to do this. * The tea shoulli Ije half dried, and^finislf- 
fd off the ahxl jporofn^. fft^rUlujwa.ys he i>etter to leave it 
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rather limp thatt' crisp. It should feel when taken up ]ust 
half dried in fact, and should have a sweet, pleasant smell. 


It should be now spread out on cloths to the depth of two 
'inches, and finally dried off on* the following morning, the 
operation commencing at break ^vif day. ‘ I have heard hot 
pewly-drted tea described as smelling like warih flat irons, and 
for good tea the description is by no means a bad one. 

It should be always remembered that the danger of burning 
is apt ‘ to occur solely during tho process of desiccation, and 
that the nicest care and attention are needed throughout it. 
Before placing the tea away in the tins, &c., it is the safest 
plan to infuse,a sample, and the infused leaves will always 
shew whether any mischief has happened. If the tea is good 
the^ leaves will be of a Ihight coppery colour, “ salmon colour” 
is the name given by the trade. The presence of black leaves, 
or of leaves with black ends, will be proof that some of the 
tea has been burnt. The liquor should be of a clear deep red. 

A muddy liquor, or a liquor with two shades or lings of 
•colour in it, never 'comes from a good tea, which on the con- 
ti'ary always gives a'water of a unifonn clearness. 

‘ Oreen Tea, as I have remarked before, should water a pale 
straw colour, with the infused leaves of a bright pale pea 
' green. The practice that pretty generally prevails of bag¬ 
ging green tea in the cours?. of manufacture is in my opipion a 
bad one. Better G^lrlpowderhaX, so fiir as make goes, is? un¬ 
doubtedly obtained in this way, as it fixes the twist better, 
rendering the Gunpowder round and “ shotty” in appearance, 
but for this the penalty of a red liquor, and a eparse flavor 
. must be paid. A comparison of the liquor of the two methods 
of bagging and making without bags will effectually prove 
this, the difference being surprising, and with the same qualU 
ty of leaf the unbagged tea will give 2 annas more than the 
bagged for superiority of liquor. 

* Piolcing. 


The t^ must Jbe ficeed pf'all red*, open- leaf Ay‘being hand 

4 » r 
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piekid, whieh operation should be done for 2* pies per pound 
with tea of average qilality j wry coarse tea will cost some- , 
times double this’ figure, while on “the other hand fine tea will 
admit of a large nirrikh bein^ given and will cost less. The ' 
small particles of red* leaf ^e allow;ed to remain in .the tea 
until it has been divided by sifting when they ate fanned off. i 

• Rifling.. 

In sifting, the finest quality of tea 4s takep out first and the 
lowest last, thurf the rou^h tea first put into thef Pekoe 
sieve, which is worked till ajl the Pekoe fells through it, thal^ 
which remains on the top of the sieve is transferred to the 
Souchong sieve, and so on. 

The sizes generally used are for Orange Pekoe No. 10 or 
No. 15, for Pekoe No. 8, for Souchong No. 6, and for Congou 
No. 4, the tea remaining above No. 4 being termed Bohea, 
The numbers are however by no moans regularly adhered to, ' 
and the styles of classification are various: what tlome plan« 
ters would class as Orange Pekoe others would call Pekoe, and , 
Pekoe-Souchong at some factories, will be of the quality of a 
good Pokoe, and at others as low in stamp as a middling 
Souchong. It is best to adhere to the regular classification, 
however, as nothing is gained by over-classifying a tea, while 
the reputation of the grower is likely to suffer. On the other 
liand those who under class, and send up Souchong as Con¬ 
gous, ^c., can only do so from an ambition to get high figures 

for classes ; but the chances are that they will lose on the 

■* • 

average. 

MawAfaeturing. 

• .* * 

{the “ Taxidianemeter^* is a really useful machine, and I 
always prefer using it to sifting in the old way. 

It ^parates most efficiently, and the sieves can be adjusted 
easily to produce teas of either « rough or fine character. 
The fanner blows out*a good d^ of tb|S red leaf, &c., Imt no# 
so efficiently ^s't^ obyiate tiie* ne(.-nq^ty of fimning by hand 

G 1 
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altogether; batHhe separating powers of the machine are 
firelrratej and that being so no^ complaints can be made of it. 
Its-price in Ijondon f. o. b.'is'^lT, and the ^t^tee, is I be- 
*^lieve a Mr. Jones of Fenchurch Street, although they are to 
be had from any of the firms fn Calcutia who supply Tea 
.Planters’ reqifirements. Three boys can work the machine 
very well, and the saving as c<»nparcd with sieving by hand 
is considerable, and sufficient to repay the cost of the machine, 
and leaves its poss^or the gainer, i^ a very short time. 

Green tea is generally separated by bamboo sieves, and they 
Suit better as the tea is much*brittler than black tea. 

After being divided into sorts the tea is next fanned. This 
wdrk is best done by women, the ordinary rice-fanners or 
" soops” being used. Care should be taken to see that no red 
< leaf is" left among the fanned tea, and that no tea flies out 
with the faunings ; it is often well to do these over again. 

, • Mnal Arying. 

Before being packed the tea must be thoroughly dry. 
There is no actual necessity for its being packed hot, but it 
usually is packed so. it is often as well to allow fine tea to 
cool ere compressing it in packing. 

Good sound tea does not require more than eight hours fir* 
ing. If there is any suspicion of dampness or mustiness that 
is quite another matter. Such tea should never be packed 
alone, but after being carefully fired should be mixed, with a 
much greater quantity of sound'tea. 

Many planters fire their tea previous to packing for twenty- 
four hours, the object being to develope a peculiar aroma that 
it is asserted only comes after very long firing. As to this, 
any good tea after being over the charcoal for a few hoqrs will 
give a very fine aroma, and, twenty-four hours is an un^neces- 
iary Igng period. The^chancel are that'thetea never m fired 
actually *so long,, as the ameynt-of.heat it receives during^the. 



ttlglk whefi under the charge of two tit three tea>makere is 
quite a matter of uncertaifaty. The main thing is’that the 
tea be dry, and it may he dried tVery well and economically by 
exposure for a few hours to a*strong sun on a dry hot day* 
Sotoe planters asseriT tiiat thejr prefer this mode to any. It 
certainly dries the te^ very completely, hut* only sonod tea , 
shoiild be so treated. . , * 

The usual way of final firing is & place the tea about four 
■ or five inches thick on a dholla or bamboo tray, which id put 
on the top of a " moorah,” or ^•dhodl” (fig. ) placed over a 
carefully-tempered charcoal fire. On the top of the tea another* 
dholla or tray is laid to cover it, and the drying commences. 
Some adopt another plan; viz., they fill up the top of the 
" moorah” itself, a smull dholla being inserted in the moorah 
at the middle, thus, Fig. S6. 


Sometimes a piece of hollow bam' 
boo is inserted to carry off any smokej 
but generally a dholla is used to coven 
the top of the moorah, as in the 
Other way. I do not approve of this 
latter method, or at least very much 
prefer the former. In all cases the tea 
should now and again be turned over. 


Thjtea when ready should be hot, crisp, and have a fi:a- 
grant smell. , • 

Other particulars df pricking*! haVe.treated under the* head? 
of Jlox-m^g <md ^cking, • 
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I would men^joQ, ere concluding, that there is another tea 
rolling nlachine than those already noticed, and of later in¬ 
vention. I have never seen iii and can bnl^give the Paten* 
tee’s statements. 

The machine is called a " Patent Tea Jlieaf-rolling Machine” 
and is by Mr. James Nelson of*Cachar. 

It is stated to roll according to the different sizes, aa 
follows:-— ' ' * 


« * * 

No.’l.—5 maunds grepn leaf pfir hoiir oV 40 
jU^aunds in 8 hours ... ^ ^... 

Rs. 

Cost. 

600 

No. 3,—10 maunds green leaf per hour or 

80 maunds in 8 hours... 

39 

900 

No. 8.—15 maimds green leaf per hour or 
130 maunds in 8 hours 


1,200 

No. 4.—20 maunds green leaf per hour or 
160 maunds in 8 hours 

}$ 

1,500 

Machine Nos. 1 and 2 can be driven by 3 H. 
P. Engine, costing in Calcutta .... 


800 

Ditto Nos. 3 and 4 can be driven by 6 H.P. 
Engine, costing in Calcutta 

9f 

3,000 


It will be seen thab the machine is evidently meant for 
operations on a very extensive scale. 

I understand that the tea is rolled in hags between plates; 
that it can be made by any ordinary native carpenter j and 
that it was worked at Dooloo Tea Garden, Cachai', last 
year, and proved a decided success. A “ single plate” machine 
is* said to occupy 6 feet square. . 

* The following memoranda ave given by ^ the patentee as 
shewing the saving by using the machine. , >’ 

Cost af rotting 40 maunds leaf jger dag or 8,800 maunds' 
in the season hg hand. 


*' 8>800 maunds at n^en pes mannd s=%SL00 me^ at 
Sannasperday ‘ * 


f 


Ks. 


4,125 
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Cott of rolling 8^800 maunde <f leaf per r^achine— 

. Es’. 

8,800 manndfs at % men to S maunds leaf 
= 5,866 men, at 8 annas-per day ... 1,100 

550 bags at 6 annab «ach or 1 anna 6 pies 
per maond of mai^ufactor^ tea ..*. • 206. 

Engine driver for 8 months* at Bs. 15 per 
month ... * ... 120 

Oil and Jute ... ^ ... * ’... 50 ’ 

Fuel ... ... «... • ... 300 


Fint year. 

Cost of Engine and Belting 
Ditto No. 1 Machine 
Royalty 


Saving by machine ... 599 

Second and eubsequent years. 

Rs. 

Cost of rolling by hand on 8,800 maunds leaf as above 4,125 
, . Rs. 

Cost of rolling by machine on 8,800 maunds 
leaf including labor, boyl, &o., as above . .*. 1,776 

^yalty '■ '... ... ... 100 

WeaSr and Tear ... ... ... 100 

1,976 

. .." t 

, 2,149 


1,776 


Rs. 

900 

600' 

360 . 

. - 1,750 

-■ 3,528’ 


Saving ])y machine.., 
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As I have said before I can only gfive these figures as fisee 
them, and 1 have no knowledge of tb^ir correctness, never 
having seen the machine working. No. 1 machine can, it is 

• said, bh driven by bnllocbs. 

From the above figures, however, it v;ou1d appear that the 
machine works at> a much greatef cost than Mr. Kinmond’s, 
iis to roll 8,800 maunds of leaf wh;ch we may consider equi¬ 
valent to a,200 maunds of'maMfactured tea, costs Rs. 1,976, 
or even deducting "wear and teai*” Rs. 1,876, which is at 
thirteen annas and seven pies per maund of manufactured tea; 
and although this is a saving, apparently, of a hundred per 
cent, of manual labour, it is double the cost of rolling by 
Kinmond’s machine which rolls at between six and seven 
annas per maund of tea. 

Box-maJeing and Vaeiing. 

, The planter will as a rule, always find it better to purchase 
his boxes than to make them at the factory provided he can 
get a good article. I believe that although by this plan he 
'may apparently pay more, he will in reality save a good deal; 
and at all events he will know exactly what his boxes cost 
him, which, with a number of sawyers and carpenters to keep 
up as he will have if he makes his own, I believe he very 
fr^uently does not know. Anyhow, it has been the gene¬ 
ral custom throughout Assam for several years to purchase 
boxes in preference to making them, one great reason being 
.the scarcity or inaccessibility of suitable timber, but another 

• being that people think it better to pay a Reasonable price 
fior a sound well-made box thaii \o undertake its manufacture 

• themselves. \ 

.^sam is largely supplied ^ith shocks from Burmah, and 
from the Saw-mills about Khoostea, &c., while very go6d 
Shooks are supplied (or were about eighteen months^badc) 
from the Debing Saw-mills in Assam. , , 

Th# main point is .to h^ve seaSbn^ wood. Purchased 
boxes are usually faultleas ‘in thir res^t. .Unless the woojjl 
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is well seasoned it will, of course, warp and shrink, leaving 
pretty free admission* ** to the.jfiir through the joining and at 
the dovetailing.* The thickiie^ Sf the wood should be about 
fths of an inch, but if a hard'wood, half an inch will suffice. 

The usual dimensio'hs of a pAett (toehold SOlbs and upwards) 
are 24 by 22 by 18 inches, of-a ka^ cAest, to Hold 50'pound|' 
14 inches every way, and o^ .a half chest to contain 40 lbs. 
16 by 14 by 14 inches.* In the Debra'Dhoon we get very 
superior boxes of the half chest dimensions at a rupee each, 
or for the smallest size 14 anhas and 6 pies. They are supe¬ 
rior in make and finish to atiythifig that I ever saw in Assam* 
and are supplied by ordinary village carpenters, 

Care should be taken to see that the joints of the pieces of 
wood forming the sides do not coincide at the corners of the 
chest thus: 



• ^ n*.s8. . 

If made as shewn in fig. 27^ the top of the box, if lifted by 

the ugfper part, is apt to come away altogether, but there will 

b^no possibility of this if the Joints be reversed as shewn in^ 

the next figure. , * • 

----•-•;- T ' '"".* ' ------ ' 

** i^ythiag spaUer than tUs b termed a “ ios." 


4^4 CuUivaiim and mani^aafytre TeaHn iitdiai 

In ordering Boxes it should always be stipulated that tiejr 
should, if possible, be of one desmriptiou 'of wood, and of uni¬ 
form thickness of wood thtoUghout so as to* obtmn equality 
of tare, but if there is any doubt as to these conditions being 
fuMlled, tie lids should be tak^h of g'reatly varying thick¬ 
ness, asth^ will then be found very useful in working for this 
desideratum. 

Boxes should always be kept till wanted in a cool dry 
place, and the carpenters should .be set to work to equalise 
their weights. This they can *do by having a pair of scales 
m the workshop and by taking a “ namunna” box as a stand¬ 
ard. By dint of judicious planning ; changing of lids, &c., 
a surprising uniformity of tares can be attained withoiit much 
trouble, provided that the work is commenced in good time 
before the packing requirements become urgent.* 

, I think that boxes are sent from Assam in far too rough a 
state. Wpre they planed and smoothed a little more, and some¬ 
what better " got up” I feel sure that buyers would be better 
pleased, and planters would benefit by the slight extra 
trouble given. The boxes are next leaded. This is done by 
means of a wooden shape, which fits the tea-box almost 
exactly, and on which the sheet lead is soldered together. 
The shape sheet lead and all, is then placed inside the tea- 
box, and the shape being next gently withdrawn the lead 
lining remains. » 

A new plan is, however, to line the tea-box with as much 
sheet lead as may be necessary, and then solder it ft'om the 
inside, and in this way it is asserted lead is saved, but I am 
scarcely of this opinion, while the work,is ^uch more diffi¬ 
cult to perform and, I should imagine, the danger of biumihg 
the lead greater. The soldering iron should W of copper or 
should be faced with copper. ^ 

^ The leaded boxes sho.uld always be very carefully soruti- 

•' By adopting thJa plan thi* aaaaix, i hod' one inWte out of A^jeen, 
in Vhicb the tana Were pneqhal—the otbera ail agreed to s ponsld. ' ' 
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niseU by the manager or assistant before being passed as fit 
for packing, as the native “ mawtrees?’ are apt to be carelessi 
and if a manage* has not hitherto followed the plan of exam¬ 
ining the soldering he may* have some disagreeable sur¬ 
prises on commenciiig. it. * 

The tea should be per/eetlg*drg when boxeSi, whether hot or, 
not. 

Green teas are always packed Bot, just as they come from 
the pans from the final colouring*. They arc never p'ressed 
down, but a little is put in tiie box at a time, and tlien the 
box is well shaken, and in this way, “ slack packing” (whiclf 
is the trade term used when it is found that too little tea 
has been put in the lead and a vacant space is left inside) is 
avoided. Black teas are usually packed hot, although some^to 
ensure against dust allow the tea to cool a little. Black tea 
generally has to be pressed down. This is.usually done by 
its being trodden on by men. A cloth and a board should 
in this case be used. A packing press* has however been 
patented which should supersede this" rather uncivilized mode. • 
Tea may be effectually dried for packing being exposed to a 
strong sun for a few hours, but when this is done, thefe 
should be no taint nor supicion of ‘dampness in it before^ 
hand, and the' day should be a dry, not a muggy nor streamy 
one. If the tea be throughly sound, a good deal of charcoal 
may be economised by taking advantage of hot dry days with 
strong sun to box. 

The Ijds of the boxes should, in preference to being nailed, 

be screwed down, or a few screws should bejused af least 

. • 

at the comers. • 

^fter being 'olos'ed the next process is marking, :which is 
done by stencil plates of tin or zinc, although sheet lead 
lies closer and g^ves a far better mark than either. 

Th^ factory mark or brand,, the description of tea, the 
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jbre^^ number and tbe cbest number are all the marks tukm 
eary althdugb the nett weight may be added. 

As 1 hawe said before 1. tHink that boxes *might well be 

* got .up a little more neatly t^nds nsual, and I think too that 

a little more taste might be displayed in. the marking. Othmr 
^things.being .eqUal a purchasel' will i^fer a neat box, and I 
think a little more trouble might, advantageously be taken is 
this respect. * ' ' 

The Dhoon boxes, both for neatness of make, smoothness ‘ 
of wood, and correct and tsstefol lettering, excel anything 
{ ever saw in Assam. This may not matter much with large 
chests of the commoner sorts, but chests containing the finer 
classes, and half chests of Pekoe and Orange Pekoe would be 
improved by the extra care in plaining to render them 
smoother, by the adoption say of a tasteful bordering or 
scroll to be ste;acil1ed round the sides, by correctly formed 

* letters, which might be varied by being of the Old English 
character, &c., thus: 



Kg. 

Jig. 29 #Moh shows the pattern I Have devised for n^y mra 
^boxes. • t. 

‘ •ff'fep’boxCT are of strong'seasoned wood ^ may Mot 
necessaty to ddd iron-^mps, but iftany^^ab^ ei^tHtJu 
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bert«r to use them, or to hind the ends all round'with hoop* 
iron, which gives much strength and a very neat appearance. 

Cane is c^teai used but it ts very apt to be ripped off and 
is not so gobd for protecting the package. With boxes of* 
average strength (Slamps hiay be used at the corners only 
with much advantage thus / 



Fig. 30. 

When hoop iron is used the ends should be listened with, 
a screw, as it too, ia somewhat liable to be ripped off, though 
not so readily as cane. Care should be taken to use tackif 
instead of nails, or the lead will be penetrated. 

In packing, the breaks should always be made as large as 
possible, and no trouble should be spared to attain a fair uni¬ 
formity of tares, as other things being equal the tea of a 
large uniform break will always command a better price than 
thati>f small or irregular breaks. Of course as much care 
should be taken that the contenU are as uniform as the boxes* 
and uniformity cam only be got by bulking and in the caiije of 
green tea by sedulous comparison of color ^ as the tea com^ 
from the faciu^-pans. ' . . 

•In respect t6 machinery for box-making I think dove¬ 
tailing machines might be useful, but I do not think tWe 
is an^ need of box miking machinery, as nearly every one 
p^hases boxes in jtreference to 'making them in the factory, 
and I think they follow a w*se plan, the more so inwiew of 
^etscarceueSs oA,suit|ible tku]}er.. 



irakipotf^ifest ^ ' 

‘,r iu utilization tehm not taleeAk, 


Seed should be gathered fti Vbe etid of O^ber and begin¬ 
ning of November. When ripe the capsule becomes of a 
brownish color. ^ , 

When brought in it should be spread out in a shady dampish 
place for a day or two, when the cSipeuIe will be easily remov¬ 
able by hand. The seed should be dried afterwards by being 
laid on .the maehahs, but in no ease, should it ever be exposed 
to the iufiaencc of the sun, as this causes its fermentation and 
destruction. 

When it is intended to use the seed at the factory where 
plucked’the best way is. to place it in beds of very carefully 
pulverised earth from which all roots, &c., have previously 
been removed, and spreading it in single layers to cover it 
.with earth to a depth greater than that at which it would be 
sowm out, say to a depth of three inches. The bed should be 
in a shady place. It this manner the seed will be effectually 
preserved, and it will indeed all germinate, but not too rapid¬ 
ly^ and by the exercise of a little care, even the seeds lifted 
last may he taken np without any damage. If the sowing 
is made in good time most of the seeds will h^ve only split 
and will be therefore only commencing to germinate;^ and such 
seeds are by far tlie best of all for sowing oul. 

Seed may be kept for a considerable time without injimy 
by being laid in pits with alternate layers of charcoal dust, 
dj; charcoal dust and sand, although the • former by itself is 
better. 

' The best mode of packing it ^r transport j| to put it into 
perforated boxes—^large tea chests, with broken or powdei'bd 
charcoal, but for short distances it can be sent with perfect 
safety packed ilk gunny bags alone. 

, The. soundueM of seed pah generally b# pretty accuracy 
gU^seS by its weight j light sebd is invariably ^ad and usel^, 
^wdso mll be fiWd a small propbrtioumccai^ion^lyj off&i^ 
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:of ^ood weight, which will be fte ease when wjr 4eeoihpoti>- 
tion is commencing. • A very good plan in sowing out with 
ungerminat^ft seed is to drop* i<> into water, when the good 
will siiik and the worthless float, but this testis by no means* 
an infallible one. * • * 

Tea seed oil is of jj; bright sjierry colour, is almost tasteless^ ' 
but has a strong though.not disagreeable smell. It burns 
very well, but I do not think it would as a nile be very'.pro- 
fltable to the planter we^e he to devote m'uch time or labour 
to oil making. It would pay'muCh better to sell the seed at 
any price within a reasonable limit, although of course in tllb 
ease of a large crop without any ofiers the oil would doubtless 
repay the expense of gathering, and the cake might be advan¬ 
tageously used ns manure j the latter being much the ngiore 
really valuable of the two, in my opinion. • 

Management—beet mode of, as respects labor, accounts, formsf 
adjustment of advances, ^e. • 

There can be no doubt that Europ'ean supervision is,‘rightly^» 

not deemed necessary to such a degree as was common a few 

years ago, while the altered state of the enterprise has, natilr- 

ally, rendered the condition and prospects of those engaged in 

it as servants less satisfaetory and hopeful than of old • 

Managers and assistants have now far more to do, and are 

then^pelves under far more exigent supervision, than was the 

ease a few years back, while retrenchment has given them less 

pay for.it all, and the brilliant visions of partnership, “gar- 

den of one's own,” &c., rise,* but seldom in their minds. Tea 

is felt to be like any other business, one that requires all one's. 

• •> 

attention, and all one's hard work to give satisfaction to em¬ 
ployers, and to make it jprofitable to them. 

The employment undoubtedly may be made, and indeed 
generally isi a satisfactory and remunerative one to those who 
know their business,* and hav^ona^e up their minds tp work 
bard it, butl^canijot well be rpcqmmended as a good career 
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‘ for a yo^g man commencing life, as there are few avocafions 
but woulA offer more attractions and rewards. 

A competent planter can veDy Well manage 250 acres in fall 
' bearing, and many hare to look* after more; but it would be 
necessary that these should be eo&ipaet/or if not exactly in a 
.ring fence, that they should, not be paueh scattered. For 
more than 250 acres I think the, services of an assistant 
• requisite. 

I know of some companies whose, gardens are in sole charge 
of jemedars under a Euro^an *gener5.l manager, the jemadars 
'doing everything that used formerly to be done by European 
assistants, even to packing the tea and marking the boxes; but 
I think this, although it may answer in some instances with 
tried men, is leaving matters too much to natives for safety, 
especially as to the packing of tea which should, I consider, 
^ be always done under European personal supervision. Native 
jemadars a^e very well for gardens of small area, and if the 
tea be packed at a central station. 

' Europeans of the class that are employed under Govern¬ 
ment, &c., as overseers, might advantageously be engaged 
more numerously for purely subordinate positions. There is 
‘little, very little, opening for young men of education in tea 
planting now-a-days unless they have plenty of money of 
their own, and for their own sakes I think it would be better 
if they would join in far fewer numbers and leave the jinder 
work to others who could do it equally as well and who 
' would be more content to do it. Men of, the overseen stamp, 
although in most cases not capable of being fully entrusted 
with important charges, are generally steady and attentive to 
■ their work, and, if married, usually settle down on a place very 
contentedly, while as a rule they know the language, and are 
handy at jobs of a mechanical nature. ^ 

' Large native establishments are greatly to be depr^ted. 
'One daffadar can look pfter every batch of 50 laborers, and 
whether these ase local or imported, th^ proj^rtibu oaght«aot 



QuUkaUon and man^faektr* Itiiia,’ ill ; 

• 

to ke lesa: one writer, if a good one, should he enough fpr the 
requirements of any* garden, and with a jemadar or head 
dnfiadar, and* mechanics, the Itative establishment should be 
complete. . • 

It must be obvioiIs.that af manager or assistant who is res¬ 
ponsible for a charge of 200 or 300* acres should not’be bur- 
thened with much minute pcqpuut keeping. In all sueh casdb 
to manage his charge proper^'he'should, if the garden is in 
full yielding condition especially, haie a native English Vmter. 

The essential point in management after that of the judici¬ 
ous direction of work is to kngw that the work is actually 
done, by the nirrikhs being honestly worked up to. , 

This I look on as almost the one great condition of success¬ 
ful management, and without this knowledge being accurate 
and r^ular, there can be no real safety, to say nothing of 
success. Every thing should be done, as muqh as possible, by 
nirrikhs. * 

It would be unwise to give fixed tasks in such work an 
early plucking of leaf, or, I think too, in pruning or trans- • 
planting, but these should be nearly the whole exceptions. 
Leaf-plucking is very easily tasked and the work easily ascer¬ 
tained, and so is all work done with* the leaf or the tea, a» 
actual quantities are dealt with, and they can be readily 
measured. Cultivation of land is more difficult to ascertain, 
particularly if there is any break even though slight in the 
supervision. I think all hoeing should be measured monthly. 

In tl^e present state of things it is somewbnt difficult in 
places to mak e any reliable 'measurments with the null ok 
tarr, but in all eases it shotdd be done, and the planter should 
nqver content fiim^lf .with daily visits to look at the men m 
the Jield,mA. then take it for granted that all. is right.' 1 
believe that, as stated under the heading " Cultivation.” the 
divisiSn of a garden into small fields of 8. or 10 acres by an 
^curate compass survey would* tend more to the correct mea# 
V Bargment .of«wQ](^.thw«aayjhwg else. In la^ge gardens the 
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Kquisite number* for so many acres could be told oflF and it 
would speedily be found out whether the men were working* 
or not.. In larg*e factories «w<Jl supplied with'dabour an 8 
acre field might be hoed daily,* the requisite number being 
assigned to a man. * • * 

, I recommend every one to haVe his j'arden portioned oflf 
ihto small khets or fields, he will find it both to his conveni- 
ence.-and interest to have tfiis done. 

I append a table of nirrikhs, and also a set of forms of 
accounts with remarks. • * 

• Remarks on the forms of Accounts. 

Set A, 1. The forms of statement of expenditure is well 
adapted for a private garden, or for a garden of moderate re- 
qu^ments. It contains all the headings that are ordinarily 
necessary, although, in the garden of a limited Company, for 
instance, these headings would probably have to be increased 
to allow of such entries as “ law charges” “ interest and dis- 
count charg*ee,” &c., &e., and they would probably be sub- 
' divided* under the distinctions of “ Capital,” “ Ecvenue,” 
“ Capital A,” “ Capital B,” &c. But these additions unless 
fdr specific purposes are quite unnecessary, and the statement 
should comprise all tlie requirements of^ as I have said, a 
private estate. 

2. The abstract shews in the first place the amount due 
for labour, i. e., the amount of the pay list of the month, as 
distinguished froni the “ charges,^’ which are items for which 
cash has been paid or is due in addition to the labour employed, 
the total of the whole, as seen 'in the first column, agreeing 
with the total amount of the statement of expenditure, which 
» thus divided into pay-list and chargees. •'The second eo- 
luifin shews what is due, if anything, on both accounts^ from 
the preceding month, and this being added to the cprent 
amount gives in the third column the whole amount due. 
?l»e i)^t column shews* the 'amount tjf cash that has been 
paid in &e mmt^th in thm^acoounts an^ ho)l**a&d this b eing* 
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eabtracted from column No. & there is fhewn in the last 
column the amount due by the estate to employees^ and also 
the amount «i!he«for goods supped to it. In fact this column 
will shew the exact amount ef the factory's debts. The ac- 
count is equally suitable fcr a public Company or a private 
Estate. 

No. 8. This is the Cqsh, Account^ and needs no expla* 
natory remark. • • . 

No. 4. The Store Accounts. ThesSare divided into twU state- 

• • 

ments, the Gh)down Account and the Coolies Account, bhe first 
shewing the account of stores,purchased in the month, and 
the amount given out to the coolies, with the balances re¬ 
maining in hand, the second shewing the position of the 
coolies as consumers of these stores. There is an entry, it 
will be observed, in the Cash Account, in the credit side of 
" Store Account,” this is for cash expended in the purchase . 
of stores, and the sum goes to the debit of the Godown Ac- * 
count ; while, on the other hand the amount to the debit in 
the Cash Accoimt (Rs, 100) is for' cash paid by cashier for • 
stores supplied to them, and it will be found in the Coolies' 
Store Account, under the column "paid by coolies this month.^' 
Unless two Store Accounts are kept, 'the transactioi^ cannot* 
be properly noted. 

No. 5. Is the Advance Account, which will explain itself, 
but ^ would wish to say a few words on the subject of advan¬ 
ces. At some factories any money given to a man before pay 
day is at once put ^ advance, this is ^indeed a very 

general custom, but it is an incorrect one, and often results 
in much confusion and at least in much exfra writing to gel 
matters straighV An advance' is, properly speaking, money 
given htfore any return has been commenced to be made in- dOn- 
sideration of that monef If any return is being made or has 
even ^een commenced, then monqjr given in consideration is 
not advanced, but i» money *paidP on account. Thu^ if » 
coo]y receives March pioney^«to secure .his services in 
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April, or if money is given to a ryot in August on condition 
that he vnll eupply rice in Decembra?; both these sums are 
pure advances. But if a cool^ who has worhed*'for January^ 
'arid is still working in February/ receives before the payment 
of his January wages a rupee, for instance, that cannot be 
considered in -any light as an '‘advancp, in a correct sense, 
aithong^ it very often is so considered and written down as 
an advance, a method which is apt to lead to great confu^ 
sion. Such payments as the latter ought to be entered in 
the abstract under the heading of " paid in this month,” or 
better still the manager should make it a rule never to make 
such payments, and certainly anything that the cooly gets on 
account should be in the form of stores and not of money, and 
should be entered in the Store Account, to bo paid for by him 
on pay-day. If any money given to members of the estab¬ 
lishment, tea-makers, &c., on account should for preference be 
entered in the Cash Books under such a heading as Cash on 
Account and should be promptly recovered at the next pay¬ 
-day, and by doing this the manager will certainly save much 
trouble from complications, re-entries, &c., anyhow he should 
nbver enter such sums as advancet, as how can a man receive 
an advance with, probably two or three months pay due to 
him. For the same reasons it would be as sensible to put 
down the amount of stores given to the imported labours as 
" advances.” In my opinion, save in very rare instance^, the 
Coolie should never figure in tiie Advance Account at all, 
wh^ether imported or local. The first have, no necessity of ad¬ 
vances if they get supplied wil^ stores, and they should as 
a rule never see money save at pay-day. The second class 
should not get advances as it is unsafe to 'count on th«ir 
faithflilly working them off—they should be paid aftet their 
work is done> and as they will seldom wait long for payment, 
it is best to make it daily or at longest, weekly. Advances 
khould be confined to responsHle eontractera or made for gooda 
to b« deiced, and they, should .then be affeuiied by pr^er 
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agneements j as a rule when they are made coolies there is 
BO security whatsoever. Advances as made are of ■course en¬ 
tered in the Oash Account on tlfe {redit side, the corresponding 
column being the first in the Advance Account. They are . 
seldom recovered ii> goth, hut generally in " kind” the value 
of the return obtained beiag entered in the statement first, 

and then as paid for in the Abstract and Cash Accounto afters 

* • • • 

wards : the cash account being, ^of course, to equalise the 
double entry, first of the advance previously, and then*of the 
value of the return, in ‘the .cuiyent accounts, debitbd witii 
the amount of advance recovered, as “ advances realised” the 
corresponding column for which is in the Advance Account, 

“ realised this month” column No. 4. 

The remaining accounts of the set need no explanation and 
they and all the other accounts with the sole exception of 
the statement of expenditm’e arc equally suited to the require¬ 
ments of a public Company or private estate. The statement* 
of expenditure, as I have remarked before, would,* for a Com¬ 
pany, generally, be desired to be fuller, and the account .marked. 
B may be taken as a feir specimen of the form. It will be 
noted that there are two headings of “ Cultivation” old and 
new, the latter being for the cultivation of plant to the end of 
the third yeat, after which time being supposed to be yieldipg . 
a fair return, the cost is written under the heading of Old 
Cultivation, which thus stands for the cost of cultivation of 
all tea of four years old and upwards. 

The post of plucUng leaf in these large statefiaents is gene¬ 
rally stated under ^e head of Crop Expences, as distinguished 
from Manufacturing. Under the heading* Imported Labo*r 
. sqme concerns hnter the amount of the losses by death, thor^h 
H is difficult to see how this‘can be considered as a fachry 
charge. 

Ii/ many accounts there is i^o mention made of Sunday 
leave, but as It is always given, 1 dd not see why it shojjld not 
be ,entered, in^l^ of .being,, as is usually &e case; divided. 
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among the othen items. * 

The Statement B is very generally in use in Assam, and I 
remember that when it was adopted, it was thought that it had 
supplied a long felt want, namdy the exhibition in one statement 
of current expenditure t<^ther with the amount due for work 
previously done, the cash paymiints of the month, and the 
balance due to employees. It wiU. l>e seen that the columns 
do shew this, but I cannot Consider that the account deserves 
such ehlogy as it has received. In the first place it does «o( 
shew the cash transactiens properly in a correct sense, 
tscondly, it is ibllowed by lio abstract, and lastly, although 
somewhat pretentious, it gives no more information of real use 
than the simple Statement of Set A. The way in which it 
shews the cash transactions incorrectly is this—it goes on the 
assumption that cash is paid separately for each branch of 
.work, thus:—so .much for hoeing land, &c., but unless to con¬ 
tractors, cash is not paid in this fashion. It is paid in month¬ 
ly instalments to the coolies as per pay list, so much to the 
•men, so much to the women, &c., for work done, which work 
is certainly taken account of and entered at the end of the 
month under the various headings of the Statement, but 
which is paid for in the lump by the scale of attendance of 
the whole of the laborers engaged in doing it. 

By this account one would fancy that the coolies on pay¬ 
day received for instanceB.S. 135-10-6 for hoeing, second¬ 
ly, Hs. 256-3-9 for weeding and so on, instead of receiving 
their wages rnkn by man as per the haziri work. In the same 
way the second column and last column do not shew what is 
, due to the coolies or how, but what is due for work, and as I 
have said, there-is no Abstract in the Set. 

It skews little information in comparison with what it 
might do with its many columns, which in my opinion would 
be better filled with parti(»dars of the total cost of'each 
departnent of work brought foi'ward so as to shew the actual 
cost of the working of the garden ..month by^iihoath, in fge- 
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feretice to filling them with iiiaccnrate cash transactions, 
which transactions could be shewn with perfect accurate in an 
abstract. Tbd account marked/ C. is one that I have never 
seen in use and is one of my own devising, but I think it 
would shew very thoroughly' all that a Statement of Expen¬ 
diture or Bill ought to shew, I. e., the particiilars and cost of 
work and charges.of the faptofy for the month, and to these* 
Buperadded the cost of the saha’e fiSr previous months of the 
' year, the last column shewing the ‘total cost both of each 
branch of work, &c., and of the factory tor the year so far as 
it may have progressed. This form would I think be much? 
more intelligible and useful to Calcutta Secretaries than the 
former intricate and inaccurate one, and much less trouble¬ 
some to Managers. It would be followed, of course, by ^ 
the accounts of Set A. The Abstract of which Set would*shew 
fully and clearly the payments of arrears, and" the manager 
might add a few lines, at the foot of the whole, .shewing 
the last column of the Abstract which would represent the 
liabilities; and on the other hand the' amount of cash ii» hand, 
balances of advances and store accounts which would shew the 
assets of the month. * 

D is the daily haziri book. It shoiild, if possible, be kept 
in the vernacular, the manager should at least post up or make 
his assistant keep the weekly work account, markcKl E, the 
totals, of which for the mouth should agree with those of 
form D. j 

Form^E. is a weeliily account of work and its cost, beiiug 
just a portion of the statement of expenditure, it may be said,] 
but without any* charges. , After the third weekly form it is 
better to work tfee last one for ten days, thus : from the 21st 
to SOtfi or 31st. Sunday leave should'not be calculated &r 
those who appear in the statement of expenditure on fixed 
wagesf as the establishnvent, syces^ See., as these are supposed 
to t)e always present, and it is better, ua they do not wosk by 
task, to Bhew*th*bV salaries in fall pne entry* 
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As regards ^nday leave it has to be given b; the terms 
of agreeitaent to imported laborers. Lpcol laborers gmrerally 
work by the day, though wl^er^' they work as monthly servants, 
and are in the habit of taking .leave on Sunday, their vr&gea 
are generally calculated by a month of >3,6 or 27 days, thus 
securing them their full wages without paying them for Sun- 
<day, and making it an expensive matter to be absent on week 
days. . ' « 

Tea-taakers should not be begrudged a day^s or half-a-day's 
leave in the week for they, are, the hardest work set on a gar- 
pden beyond all question. 'Hiey are generally allowed a half- 
day’s leave either on Sunday or Monday. 

P. Tliis form is the Weekly Tea and Leaf Statement, and 
G. is a form of invoice, both of these forms being copied from 
books whose pages are counterparts. 

Besides tbese^ there is of course a daily Cash Account Book, 
or Cash Book, but this it is quite unnecessary to treat of. 

The forms given are fair samples of accounts and more 
should not be necessary, -indeed so that they are clear and cor¬ 
rect Uie fewer and simpler a factory’s accounts are the better. 
The planter should always make himself aware of the expen- 
iditure of the estate weekly by making up the weekly work 
account in good time and by adding to its sum the weekly 
charges from the cash book. He should insist on those in 
charge of out factories sending in similar statements punctu¬ 
ally, as in this way it will be seen in time how matters stand, 
and there w^l be time fpr retrenchment if needed. 

' A manager should keep in addition to the above accounts a 
‘Crop Value Statement, for his own informat^u and guidance, 
the particulars of each invoice being entertsi on one side of 
the book, and the results as peV account sales, on the other. 
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St<Umint K)f Sxpmditim% of Factorg for tU montA of 

Uardrf&lO. 


Farticnlon. 


FHabUsArnein. 
Manager 
AsaUtaut 
• Writer 

Duffadajs ... ^ ... 

Chowkecdars ... * ... 
Carpenters 

Syces and Orass-cutters... 
CuHivaiUm. 

Deep Hoeing acres ... 
Nurseries ... days '... 
Manure, purchase of 800 
loads 

Cartage of do. per 14 mds. 
Purchase of 60 hoes 


Plucking leaf days ... 750 

Purchase of baskets ... 200 

Rolling, roasting, firing, 

&e., aud general tea¬ 
house work . 

Faeking charget. 

Pnroliase of boxes ... 250 

Ditto of sheet lead . 

Ditto of solder . 

Xransit charyea. 

Hackery hire on 25 chests .... 

Building. 

Making new cooly lines ... 600 

Purciirae of bamboos . 

General Work, 
doing to Station for monej, 
clearing roads, &c., &c. 

days ... 180 

Sunday Zeavtn 

dags 1206 

* Geperal chargeSi 
drain for cattio and horses 

Salt ditto . 

Office paper,' ink, &c. 

Postage 

Oik ... ... < 



Rs. As. P. 


492 0 Oh 


i,i2er 6 10 


333 0 0, 


2 0 0 



100 0 C 

20 0 0 120 0 0 


6 30 0 0 30 0 d 

• • 

6-4-3 165 0 0 166 0 0 


16 0 0 
2 0 0 
3 0 0 
3 0 0 
2 0 0 


Rupees ... 
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Ahskad 


Futicolan. 1 Amoant. 


Factory ' March, 1870. 

, V « *• 



• 

• 

1 

i 


Total 

Paid in this 
month. 

Balance 

due. 


Pay XM. 

*Manager 
AsBistant 
Natwe Estbt.... 
Tea-makers ... 


Men ' 

Women 

Children 

















STOUE ACCOUNT 












A.— (Continued.) 

Advance Account * Factory March 1870. 
















- PACTOBy, ^ 

.litkAfrU,iS70. j - Manager. 
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P. 

pACnjOttY. 

t • • 

Produce Statementf<yt the v^ek ending the 1th June 1870 . 

• * % 
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Season No. Invoice of chests Tea, thepr^u^e of 
Company Ld., and forwarded to Messrs, 
per steamer , . ^ 
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fable of Nirrikhs.' 

Rfst clearing of forest 

• 

• 

land ■ • 

20 square nulls=2,880 square feet. 

Second do. 

1C' do.^ 1,440 do. 

Burning and clearing 

• • 

surface of ground 

• • • 

&c,, &c. ... 

10.' . dp. 1,446 do. * 

Trenching grass land 

• . •* 

18 inches dee|i 

• 4 do. 5f6 do. 

Deep hoeing 

10 ’ do. 1,440 do. 

Light hoeing 

26 ’do. 2,880 • do. * 

Cutting weeds, grass, 


&c. 

30 do. 4,320 do. 

Cutting grass for thatch¬ 

• 

ing if not brought in 

. 

by coolies, per man 

.. ... 120btindlcs or poolas. , 

per woman ., 

,. ... 100 do.’ 

If brought in by coolies 


per man 

,. ... 60 do. “ 

per woman ... 

. 50 do. 

Ekor for walls 

. .... 4 bundles. 

Plucking green leaf 


per man 

... ... 8 seers 

per woman 

... ... "7 do.. 

Children prdportionately 


to rates of wages. 


Pieking'tea 

... 15 pounds. 

Making large leaf trays 

... 3 in two (hiys. 

do. small • do. 

• ... 1 per diem. 

BSxes^ ... ... 

1 per diem. 

Leading boxes ... 

... 8 to 10 per diem. 

A hackery load—* 


iS^rt distance ^ 

... 1% ipds. 

Ordinary load ... 

... *12 „. 

Kulcha Bricks 1 rupea per thousand.* 
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Average oost of 'ike cultivation of an a<^e of Tea and the^ina- 
nufacture of its produce in t^e Dehra ''Bhoon, Norths Western 
provinces, the yield ^ mamds per acre. " '' 

Bs. As. P. 

V f 

Land rent t ... ... ... 5 0 0 

' European supervision 

at 1-10 per acre per monse^ii ..i ‘...19 8 0 

Nativg. establisluuent, including mechanics 

at (7 ^... ■•. .'V. ... h40 

* Hoeing— 

* One deep hoeing ... ... 7 0 0 

One light hoeing before the rains ... 2 14 8 

Two light hoeings daring the rains, to last till 

' the cold weather ... ... ... 5 18 4 

* Pruning ... ... ... ... 3 1 9 

Manufacturing (Green Tea) 

Plucking leaf, 1,000 Bs., at 1 pice per B. ... 15 10 0 

* Bolling, roasting, &c., up to first colouring 

at the rate of 9 men to a maund of tea 
at 2-0-8 ... . ... ... ... 6 2 0 

Pacing at 0-5-4 per maund ... ... 1 ,2 8 

, Thus a pan holds 9 Bs., and about 5 times 
this can be done per diem, each time 
lasting from IJ to 1| hours. 

* Sifting at 0-2-7 . ... 7 10 0 

* Fanning at 0-3-6 (woman's wages 8 per 

* mensem) ... ... ... ... 0 10 6 

* Picking at 0-1-6 per 14 Bs. “ ... ... 1 14 6 

* Thrae items include the allowance for .Sunday leave. ' ' 

Since writing this, 1 find from the manager’s report that one of the 
largest estates here made 136,000 lbs. in 1870, at a cost at factory of 
Bs. 55,378-9-4 or 0-6-6 per lb. excluding lead, which taken at 4i pies i-vould 
^ve O-6-lOh bob the charge<included freighh^ to Scharanpore, which''! 
calculate iji ihe charges after leading the garden, dedvet this and the re¬ 
mit at fiictory is O-^Sf per fb. < . ^ 


o 
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Firwvood— . ,B«. A& P. 

One matind requires about IJ hacliery loads 
of dry.wood^ which at 0-4 pSr Ipad equals 
0-5, and cartage at 0-8 an^unts to 0-15 
per maund, or for*three maunds ... * 2 13, 0 

Building one year with another 2 8 0 

Live stock needed for supe^vi^on ... .0 8 0 

Tools ... . 1 12 0. 

General work aq,d charges ..*. «... 6 S^’O 

Boxes and lead, nails, solder, ^e. * 

Tea in the Dhoon is usually* pacied in 60 Ib. 
half chests, which cost rupee 1, so that 4 
boxes would be needed for S maunds=to 4 
and to line a GO ffi. box from 3i to 3^ IBs. 
of lead are necessary which, with lead in¬ 
cluding carriage at 40 per cwt. is abouj; 

Rs. 1-8 or 6 for 4, add nails, solder, &c., and 

say for 4 boxes. ... ... ... if 0 0 

Total 99 5' 8 

Rs. As. P. 

Cost at factory per ffi. ... * ... 0 6 7’46 

A good average crop would consist of something like the j 
lowing proportions. 

‘IBs. oz. 

Young Hyson ... ... 25 per cent. 60 0 

Hyson, ... ^ ... ... 20 „ . 48 0 

No. 1 Gunpowder ... • ... 17 ,, 40 12 

No. 2 „ . ... • ... 10 ,*, 24 0 

lipiperial, &c. *• ’ ... ... 4 „ 9 10 

HysdnSkin. * ... 14 „ 33, 10' 

Bust ,,... ... ... B ,, 12 0 

Th(i»loss would be ... ,... 5 „ 12 0 

To&l "iM 2^0*0 
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He tea leotdd sell in Cakuita at about as follows .■—* 

' ‘ lbs. oz. • Es. As. P. 

Young Hysoa ... 60. b’@ 1 1 0. ,63 0 

Hyson ' . 48 0 ^ 0 15 6 46 8 0 

No. 1 Gunpowder ...' 40 12 @ 0 15 ■ 0 88 3 3 
^No. 2 „ . • ...'24 0.@ 0 18 0 19 8 0 

Imperial ... 9 10j@^ 0 8 Q 4 18 0 

HjaouSkin ... 83 10@'o 6 0 12 9 9 

Dust*^ ... ,■ ...12 0@ 0 5. 0_ 3 12 0 

.Total 189 2 0 

These prices would be good, especially for the lower kinds, 
but I have sold at better prices this season for the higher 
classes, 10,000 lbs. having brought, for Young Hyson 
Us. 1-2-0 and Rs. 1-1-6, Hyson Rs. 1-1-0 and No. 1 Gun- 
, powder Rs. 1-0-0. 

'Cluirges in Calcutta, and after leaving factory. 



Rs. 

As. 

P. 

Freight to Seharanpore 

2 

8 

0 

Freight to Calcutta 

11 

8 

0 

Landing ... 

0 

12 

0 

‘inspecting and advertising 

,3 

0 

0 

Stamps 

0 

1 

0 

Brokerage and commission, @ 3iper cent... 

6 

9 

11 

Cost of remitting to factory, @ 1 per cent... 

1 

14 

3 

‘ Total . 

26 

5. 

2 


■ This sum deducted from the gross proceeds leaves Rs. 

’ 162-12-10 or annas 0-ll-5 per pound on the ,Average, whicji 
is about exactly what our gifeen tea does although I feel 
confident that as wc approach a better standard of excel¬ 
lence, our prices will rise considerably, for we have ,not' 
hither^ produced such good (green tei. a§ Assam planter^ 
have bla(^ 








Cvltitation aiid manufacture of Ted in India. 435 

• 

Adding the charges to the cost at .the factory, ,the total 
appears as Rs. 125-16-6, being at the rate for production 
and sale of Ba..0-8-9'81 per pound of packed tea, and shpw- 
ing a profit of Rs. 63-7-7 per,acre. 

* • REMARKS. * 

• • 

, It will be seen that land reiit is far higher tlian in Assam; • 
it is too high, in ’ my opinion; ^pr tea, but tlie price and rentf 
of land arc generally higher than in^the l.attor provinc^ ■ 
Fewer hoepigs are needed t^ian in Assam, tiie reasop being 
the greater dryness of the climate, but from the same cause 
deep hoeing is rather dearer. " • 

Tlie cost of wood it will be observed is very high, but wood 
of all kinds is expensive in the Dhoon, and has always to be 
brought some little distance by hackery : there is little or no 
expenditure of labour however as in the manufacture of 
charcoal. * , 

I have not counted anything for manure, which faay pro¬ 
bably surprise some who know the Dhoon, but I have not 
done so, because I believe that the gardens which sire now 
giving from li to 2 maunds per acre, and that withoi^ 
having been manured to any apprecialjle extent, would be now 
giving, had they been properly cultivated from the first, ful¬ 
ly 3 maunds per acre under the same circumstances. 

One of the largest gardens, in the Dhoon, which last year 
yielded IJ maunds per acre did not yield more because it 
has been hitherto evidently not well cultivated, and because 
its bushes are far too small for their age. • , 

A few of the bushes in .this garden have been allowed to 
grow as they specimens I suppose. They are all 

I touching and form a thick h^dge at 5 x 5. The cultivated 
bushes that have been pruned, &c., &c., have about two feet 
of space between.them at the same distance of planting, being 
apt more on the aijer^e than thtee.feet broad, and many not^ 
more thpn twrt feet. 
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If these bushes ^ere of the size th^ should be, it 14 rea¬ 
sonable ' to suppose that they would have yielded at least a 
ina;und per acre more, and that without manure, seeing that 
they have bad little or no mam;|re as it is. 

Manure in the Dhooft I regard as a means of increasing the 
, yield ever three Vnaunds' in firet elass gardens, and of bringing 
•poor plant up to the tliree maupd standard as rapidly as may 
be,, but given bushes at pfoper 'distances and well cultivated, 
and r^believe that* three tnaunds would be, the natural result. 

< I ( 

Average cod of the enllivdion, (f an acre of Tea 'and the m,ann~ 

* factnre of j,U produce in the province of Aisam, the yield 4 

mannds per acre. * 

Rs. A. P. 

Land rent ... ... ... ... 2 0 0 

European supervision at Rs. 1-12 per acre per 
mensem ... ... ... ... 21 0 3 

Native establishment, including mechanics, at 
7 annas" ... ... ... ... 5 4 0 

Imported labour. 

Rs. A. P. 

Proportion of cost for one year— 

, One coolie per acre (including sick, 

, weak, &c.) 

Original cost of importing, say Rs. 50 16 10 8 
Loss by death at 8’ per ct. per annum 4 0 0 
Allowance in sickness, l-lOth of his ' ‘ 

time at hajf wages, or say ... 3 0 0 

Govnmment fees, medicines, and medi- 

* cal attendance*, blankets, &c. • ... 10 0 0 

r— 33 10, 8 

. Hoeing. ^ *' 

■•••Onedeep hoeing... ... ... , 6 0 0 

* Four light hoeings ... ... » . 11 7 0 

♦Pruning ... . ... . . 3 ! .9 

,- • ___pJS_b_ 

* * These items include the i^owsoce ,for Sunde^ leave* * 
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Maunfacturm 


t 


A. 

P. 

Plucking l^f, *16 maunds, at Ra 1-4 per maund 

ap 

a 

0 

* Rolling (by machine, including wear and tear). 




roasting and drying off, at 16 annas per maund 

3 

12 

0 

Charcoal, 4 mds., at 7 anmte; including carriage 

1. 

12 

0 

* Sifting, at 2 annas .. ... 

0 

8 


* Fanning, at 3 annas ... ’ ... 

0 

14-. 

0 

* Picking tea at.l4'lbs. fijr Rs. 0-2-fe... * ... 

4'*2 

7 

Building, one year with another * ... 

2 

6 

0 

Live stock needed for supdr vision, &o. 

0 

6 

0* 

Tools ... 

1 

12 

0 

General work and general charges (including 




cost of caiTiage of tea to ghaut) ... 

7 

8 

.0 

Boxes and lead, nails, solder, &c. 

16 

•0 

0 

Rs. 

141 

8 

0< 


Rs. A. P. 

Cost at factory per lb. ... ... 7 6‘7 

Let us say that, losing about 2 per cent, in pack¬ 
ing or say 7 lbs., 313 lbs. sell in Calcutta at 
13 annas per pound, all round, this would give 254 6 0 


Chargee, 


« • 

Rs. 

A. 

P. 

Freight on 4 chests, at Rs. 2-12 ... 

11 

0 

0 

Landing, inspecting, advertisilig, &c. 

4 

0 

»0 

Commi^ion and Brokerage aft 3^ per 




cent. •... 

8 

1*4 

5 

Cpst of remitti^ proceeds at 1 per ct. 

2 

8 

8 


26 7’1 
Es. 227 13 11 


!(hew items indade for Sund%; leave. 


'O' 
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Adding the c];iarges to the expenditure^ the total cost w/)ald 
he Rs. 1'67-15-1, making the cost of .production per pound 
Rs. 0-8-7, ot packed tea, and the surplus oyer expended, 
Rs; 86-5-11. 

To the charges, in the ease o/ Companies, Secretaries’ salary 
would have to he added, being i^t the rate of about 8 annas 
' ^ppr acr& 

esmTaSks. 

In^drawinff up this ‘statement^ I have .felt considerable 
diffidence, as it is now eighteen months, since, I left Assam, 
•and I fear that my data may be Somewhat time-worn. 

It is, moreover, almost impossible to frame general esti¬ 
mates to agree with particular experience to any wide extent, 
(although they may be correctly presented in the average) 
and the more so when one remembers how unreliable esti¬ 
mates too frequently are as compared with actual results. 

‘ In the case of Assam the item of Imported Labour alone 
is one with which it is most difficult to deal with any great 
correctness : a healthy batch of coolies would not cost half so 
much to their employers as a sickly set, while, again, a 
garden worked chiefly by time-expired hands who had agreed 
•to re-engage would be far less expensively worked than one 
with newly-imported people. 

Nevertheless, I think on the whole the figures given wiQ 
not be found much wide of the mark. , i 

To some the cost of production may appear too high and 
the results toe low, as I hear on reliable authority that several 
^rdens in Cachar gave last seaSton a return of one hundred 
per cent, on the outlay, while many planters ia Assam have 
netted considerable profit j but others may find, again, that 
their experience lead them to think differently. 

In both this and the Dehra Dhoon Statement I have taken 
the areas as being in full bearing. * ^ 

• I hjve not put down anything for Idss in coolies’ provi¬ 
sions, as 1 do not think that .there any apjpreciable loss 4u 
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this'way now that the health of tiie laborers i» so much better 
than in former yearsj Whereby they are enabled to e^ their 
food at least, tmd for which they are now legally bound to pay 
prime cost. • 

I had several batches of new coolieif under me just before 
leaving Assam, and I found tl^it there* was* no loss .on’the 
average during even the first year on the godown supplies,* 
and the coolies weravery well fed.* The price of rice.naay, 
however, have risen since J left, and *anothcl' charge, ffeight 
on tea, may not now be the same,* and if so, I must ask 
indulgent criticism on these *as on other points, for I have* 
taken them as they were about a year back. 

In averaging the price of tea I have gone by the Calcutta 
market reports, a careful scrutiny of which shews that when¬ 
ever there is a mixed shipment, which includes the broken 
kinds, the average usually is, despite the high* prices for the 
finer sorts, from 13 to 14 annas. 

Supplementary .Not^. 

Cultivation of hilly land. 

I have been asked to add a few remarks on the cultivation 
of hilly land, as it was thought thaf my essay, coming from, 
a “ hill district” should have treated more specially of this. , 
The Dehra Dhoon, however, is not a_ hill district, and, 
mora)ver, my experience has been acquired chiefly in Assam, 
where the cultivation is aU, with very triflng exception, on 
the flat, so that I. can soy isom practiced experience ot 
hill cultivation, but I have hteard a good deal of it, and have 
seen it in other*districts. . 

•I am a great'advocate for undulating land, but I should not 
counsel any one unless driven by necessity to open out On 
steep land, and upless one has fair soil and site, he should not 
in nfy opinion commence the undertaking at all. 

*I found m*t!hitta|ong that, the* plant on the hill wjs in-, 
variablyinfsrior to that on,Iewl land, and this was looked on 
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there as a saatt^ opurse. ^ 

The disadvantage is the loss of soil by which 

the roots with their spongiples" are left berrft of •nourishment 
and indeed exposed to the air an^ sun. 

As a means of obviating this^ terracing and draining are 
adopted. A m^od of drainage in vogue at one or two 
pkoes in Chittagong is shewn in 31. . It answers^ I be> 
lieve, but must be expensive. 

Another way is to cut drains straight along the face of the 
hill as depicted ip Fig. .32, carrying off the water by other 
shannels into which the lateral drains fall. I have heard of 
a plan of preventing wash by laying bundles of the ekora or 
Tcfiggorah reed between every fourth or fifth line of plants 
whereby, in addition, as the reed rots, a good manure is ob- 
tained. This I have from a very good planter who has both 
Assam and Cachfl,r experience, and it seems to me worth try- 
‘ ing. The same authority recommends the pick instead of 
the hoe for all teelah lands. 

In terracing, regular steps are cut, much in the same man¬ 
ner as must have been noticed by visitors to the hill stations 
in the rice cultivation, &c., of the paharees. But my recom¬ 
mendation to these intending to plant out on hilly laud'would 
be like the famous advice once given on another subject— 
“ don’t”: level ground or that slightly undulating, provided 
there be drainage, must always be vastly preferable. , 

Manure and its effects. 

' I wish to add a few words to the foregoing remarks about 
^ manure and its ejects. (See page 842). •• 

I. hate, said that every factory should be'possessed of a 
'goodly number of cattle for the purpose, among others, of 
supplying'manure, and I would :u>w urge the. importance nay 
the necessity, of their beii^g mil fed. The excrements of 
Vadly kept animals are, coilnpapittively,aIeaost valueless. The 
fiee ‘ym 6£ salt prSl imprpvo.both eonditmn of the-eattle 
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themselves, and greatly add to the strength of their wauare. 

The precaution of laying do^n plenty of dry earth mould 
or thoroughly, ratted straw to absorb the urine both in .the 
yards and sheds shouW never be neglected. The ammonia ’ 
will be saved, its eailsticity will be neutralized, and it will be 
applicable as a carbonate. • \ • ’ • . . 

I would recommend thqse who may not have? been able fb' 
get a good herd together to try the effects of a green ctop. 

In Assam a greea crop, of rice could in mpst pWes be 
very easily sown, and cut just at the time when the ryoU 
would take it up for traifsplanting. In this way it would* 
be applied immediately before the heavy rains came on, and 
it would thus be rapidly decomposed, and become easily 
soluble. The thicker the green crop were sown the better, 
and there is always abundance of waste land about bvery 
factory that could be made use of. Beans might at the suit- ^ 
able season be tried, and, doubtless, many othey crops be¬ 
sides these, varying with the season and the district. 

The planter should always bear in mind that although by 
hoeing his land he actually manures it by opening it to the 
absorption of ammonia from every shower that falls, and by 
promoting the formation of carbonic acid by the action of ’ 
the atmosphere, stiU this as it were “ goes without the say¬ 
ing,” for unless he cultivated his land it would soon cease to 
be fesfcile at. all, at least for his requirements ; and it should 
be his study to add to the natural manure obtained through 
cultivation by all the means in his power. ’ 

It is a good rule to apply tile manure just^ beneath the ex-, 
tremities of thtf lateral branches, (putting it round the cir¬ 
cumference of tfio bush in fact) well covered over with earth 
but no’t at too great a depth. 
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Bemarkt on Sn^ine Efflorp^encet ontCertain lands in Uppqr In4ia ; 
by Lieut. J. F. Pouson, Correspondwig Mimber of the Society. 

Public ftttontion h%s been recently drawn to the subject 6t Iteh 
and Oosnr lands, and romudios for their reclaqaation have been 
suggested. , • • • * . ■ 

It is strange that the Oosur,^or naturally barren soil, whielj 
seldom contains saline suCstanccS,* .should have been confounded 
•with the kttllur, or sterilized soil, artificialljr produced by the aver- 
irri^tion of previou^y fertile land^ and incoVrootly called Meh, 
which is qnite*anothor thing. , * , * 

As the subject is one of interest, t will, with your permission,' 
supply some information which May perhaps be useful to the* 
persons concerned, and be instructive to others who cannot at 
present tell the difference between a saline efflorescence which is 
productive of fertility, and another which produces sterility. 

The Hindee and Sanscrit word Oosur simply means naturally 
barren land, and is quite distinct from lands which are uqht for 
the production of ordinary grain and root crops, in consequence 
of b^g overcharged either with common salt, or other saline 
matters in which it is present. The sterilizing powers of, salt will 
be better understood when it is known tliat two per cent, of salt 
in the soi^ will prevent its growing wheat crops,'♦&C., &c. An 
inspection of the subjoined table will show thp difference between 
a naturally fertile and naturally barren soil;— 


Components. 

PertUe. 

• 

Barren. 

Organic matter 

97-00 


Silica (in sand and clayX 

648*00 


Alnnyna (in the clay) ... 

57-00 


Lime 

' 69-00 

4-00 

Magnesia 

8 50 


Oxides of Iron • ... 

6100 


Ditto of Manganese ... * ... 

1-00 

050 

Potash ... ... • ... 

200 

Trace. 

ClSiue } 

( 4-00 

1 2-00 

>» 

>» ^ 

Sulphuric Acid ... *... 

2-00 

if 

Phosphoric Acid 

Carbonic Ac^d in Lime and Magne* 

4-60 

ff 


40 00 

if 

Loss .n» • ».. ... 

• .•« 

• 14-00 

^50 

• 
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Remarks on Salim Effloresmnces' . 


The Otmr land ^11 in composition very much resemUe 
the barrel^ soil, and the^more clay (alnmixid.) it contains the wdrse 
the soil. To improve snch laud is out of the question. The 
Hindee word Beh, means soil impregnated with fossil carbonate 
of soda; snch earth is used for washing garments'. The salt ap< 
pears as an efflorescence, which when collected and operated upon 
^elds soda, which the natives nse in the inaunfactare of soap and 
inferior glass. ^Tbis salt is a fertilizer, and may with great ad- 
' vantage lie use^ as a mineral manure. The soil charged with it 
inay be similarly used, being applied as a top-dressing to grain 
crops. 


This explanation will show that there is no connection what- 
.ever between Ooaitr and Beh lands. The true Beh soil is very 
fertile, the Ooeur hopelessly barren. 

I The Hindee word kullw means land which is barren and sterile 
&om the presence of salt or saline matters containing common 
salt. The table given beneath shows the composition of hullur 
and natron, or tvjjee :— 


c 

Components. 

Natron. 

KuUnr. 

Carbonate of Soda 

22-44 

.28-674 

Sulphate of Soda 

18-35 

34-642 

Muriate of Soda * 

38-64 

• ■ 86-228 

Iron and Alumina 

0-00 

0-092 

(thrganic hfatter 

000 

0-364 

Water 

14-00 

0-000 

Insoluble ... ... ,.. 

6-00 

0000 


100-00 . 

' 

100-000 


’ The aufdysis shows that natron contains 88'64 per cent, of 
^mmoH salt, and the kuUur^ 36-22 per cent, thereof. In their 
nh^nral state Of combination natron and kulkir may be considered 
4s sterilizers. But if they could te decomposed, and the differ¬ 
ent salts of soda wparated from etch other, we f^ould obtain 
throe valuable saline manures, to wit, carbonate of soda, its snl- 

E bato, .imd^muriate of soda or. common salt. But there is qo 
ope of this ta^Qn^ place, as the Indian salt laws will not permit 
pf oommon.ssdt being separated &om other saline matters, and as 
the consequence the land revenue has to be sacrificed to the salt 
revenne. 

^ The Salt Department looks upon salt as a .endinmt to be 
taxed.: Sdentmc agidtdture Ldwever, proclaims it to be a most 
valuable'^niaiiaro, v^en pse^ alone, it increases the production 
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of wheat by 761bB. to the acre, and makea the •g^rain fbller and 
heavier, ihtts. increasing the weight per bnshel. • 

The most valuable manure we'possess out of India is a mixtnro 
of 1| cwt. of'bii^te of soda with 3 cwt. (4 maunds 2« seers) di 
common salt. I'his quantity applied to an acre of-land increased 
the produce of wheajb by I 85 bushels of«591b8 each, and thb yi^d 
of straw by 12 cwt. 3 qra. 4 lbs. The •actual weight in pounds 
was 800, or in Indian weight,*9*.maunds 24 seers ^tra of wheaV 
and 16 maunds additional of bhoosa. • • . 

The Salt Department will nflt let ns have cheap salt for agri¬ 
cultural purposes, add the land revenue suffeijs in consequence. 

The nitrate>of 6 odk is common in Upper India; i. e,, .between 
the Sutledge and Jumna. I bdieve’it is called shorkhar and 
shor-swjjee by the natives, who may not touch it. Thus two most 
valuable manures are kept out of use by departmental obstauo- 
tions. 

This salt also appears on the soil as an efflorescence. When 
thrown on the fire it deflagrates, which hulhir does not. The 
nitrate of soda, used as manure, without any salt, gave an In¬ 
crease of 6021bs. of wheat, and 10 cwts. 2 qrs. 241bs. of sttaw. 

The Sanscrit word mtjjce* means natron, and the soil .impreg¬ 
nated with it is called just as Jteh soil ip named' 

lieh-ndttei). It is by no means uncommon to hear* the words 
sujjee-mittee applied to Seh soil. The. difierence however is very 
great. The one will form a soap with olive , oil, and the • other 
will not, nor will kullur. This n thrown on the fire will decrepi¬ 
tate. Natron appears as an efflorescence, on the surface of the 
soil, but is not accompanied by vegetation which is always the 
case with Beh. * ■ • 

The Hiudee word Jeharn means any solid or liquid snbstai\ce 
which is saline or brackish to the taste., Khar by itself means 
potash, £ho word and preparation being peculiar to the saltpetre 
manufacturers. The sulphate of soda, when it appears on the 
soil as an efflorescence, will be called kliar by any native who has 
tasted it, otherwise it will be denominated as kullur. The 
Maree-?V 3 emitc% of thp bazar is made &om the kkar soil, 'fhe 
sulphate of soda in its manufaatured state, is of decided value ah 
a. manure. But the Salt Department prohibits.the manufacture 
as common salt is generally associated with the sulphate of soda. 

»Of the efflorescences named the oorbonate and nitrate of soda 
are fertilizers. But the others, known as mjjee, ktdlur, and kXar, 
are sterilizers so long as they remain in the soil, though under 
proper man^ulaticin, all can be turned to account as valuable 
saline manure 

* StyiJee, .The ballg or himps of niSanfscturcd. impnre soda soldeia.ths 
bazars, is also coUJh su^'se, and this |rticl^ whin purified, is the* loutuu or 
^dUmbee • • • * 
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The informaUcn I h^ve supplied will 1 lanst be esefol to the 
Enropeaniplante^ wd settler, and enable him to dutingnish and 
make ixse of saline efflorescences^ but as far as the ryot and zemin¬ 
dar are concerned, agricultnrsl prosperity cannot t?ke place with 
money at 37^ per cent, oomponud interest, a salt duty of £8-15-6 
per ton, and high prohibitive dnties on all saline manures. 

In conclusion, I would .wish to observe that whilst the task of 
.. trying to reclaim lands sterilized by krdlmhy surface and sub-soil 
^raiuagp, is labour and money thrown away ; .there is nothing 
whatever to prevent these lands from yielding a high revenue, for 
years to come, (or until the htillitr is exhausted,) if they were 
ploughed and sown with the seed of the salspla soda plant, which 
when harvested, dried and burned, yields a saline hsh, containing 
20 per cent, of carbonate of soda, and constitutes the bcirilla of 
'commerce, which is in great demand in England and America 
for the manufacture of superior soap. 

The plant is called lam by the natives, and is indigenous to 
India, and grows in that part of the Delhi district where the 
Jumna canal discharges its waters, and runs to waste. 

In my previous communication, on the subject of Beh and 
Kullw, I laid before your readers an analysis of KvHwr as 
, compared with Sujjee or Natron. 

I have recently been arranging my papers, and amcm'gst those 
for 1865,1 found a London analysis of Reh which was copied 
from a printed official report on Beh and Kullur sent for my 
perusal by the Lieutenant-Governor of the Pnnjaub. 

A conshieration of the analysis given beneath will show bow 
much Beh differs from KuUer, and will, I trust, convince the 
reader, that as stated by ine, the former is a feitilizer, and tbe 
latter, a sterilizer. 


Analysts of Beh (soil) from the 

Organic matter 
Silica 

Alumina,. 

Kmo 

Magnesia 

Oxide of iron ... ' 

Potash 

Soda and common salt...* 
Sulphate of soda ... ’ 

Sulphurit! acid 
Phosphoric acid 
Water or loss 


Western Jumna Gaml- 
Beh. KnUur. 

6-61 0-3e4 

64-46 
4-47 
.. ' 2'93 

3-30 0-()92 

1-84 

.. 11-85 , 64-902 

d-fiO) 34-642 

6-06' . 

IVaoo. -’ .. 

.. . 7-40.r 


’(!&yProf((»sor Anderson^of Vuondon) 100-4? 100000 
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The Knllwr containa 28’074rof oarbonaje aoda^- and* 36'228 
of common Tbe snlpfaate of soda so largely present therein 
contains in every linndrod parts.19'25 of soda, 24‘76 sulphuric ■ 
acid, and Sd'Cyl of water. The copimon salt is a compotind of 
60 parts of chirtriue and’ 40 of soda=100. The reader^ if "con¬ 
versant with sgricaHnral chemistry, wiH see that this Seh soil 
only requires tp l>e * Hmed,, to make it most productive. The 
common salt which is ovor-ahundantly preseilt,requires to be 
decomposed by the aciion of lime, which would take up itq acjd,* 
(chlorine) and set the soda free.. The land would* now prodndh 
heavy crops of turnips, potatos, or lape, followed by mu^ or 
large millet, (Jboar)*, and when these were removed, barley would 
follow, with ntai^e ai a summer crop. The latid* after this was 
harvested would be sufficiently sweetened to grow wheat and all 
other winter crops. It would reqpire fonr tons, or 108 maun’ds 
of slaked lime (chunam) to neutralize the injurious effects of the 
common salt. This at the very highest rate would coat Rs. 54, 
but the outlay would very speedily be repaid. The genuine Beh 
soil requires no lindug, though if manured with the phosphate of 
lime, the gi-ain produced would be so superior, as to be fit for the 
London market. At pi-eseiit Bengal wheat is unsaleable in 
England, but by improving its quality, we might in a few years 
drive the Odessa wheat out of the market. « 

The following extract connected with Beh soils «till further 
illustrates their value, and shows how easily a revenue officer 
may be imposed upon if not conversant with the natpie and 
composition of saUne efflorescences. 

“ Such are some of the soils in India, which by washing, yie^d 
from 1 to 7 per cent, of saline matter. Thus in several Indian 
soils examined by the late Mr. Fleming" of Barochau, there were 
contained in 100 parts.— 

1° 2° 3° 4° 5 
Caibouate of lime ... ■’ ... 7^ .6| 4| 4 2 

„ of magnesia... ... 8| 2 0|" 1 — 

’Saline Aiatter (chloiides, sulphates 

and nitrates) ... ... 1 3 7 

No. H was near Qya in south Behar. Never *1168 fallow, is 
covered with water daring pact of the taiuy season ; produeda 
from 30 to 50 bushels of whpiit per acre. . • 

No. 2 same district. Npt inundated by the rains ; prodneea 
wheat, peas, co9ton*or poppy in the dry, . and Indian corn and 
i^illet in the wet season. siometimeB manured with wood ashes 
and cow-dung. 

No. 3 from North Behar, Tirhoot. Deep loam, yielding two 
cro^s yoar]^. Not flooded, 25 to 30 bnshels of wheat per acre. 

• No. 4 Tirl^lit. Li^t-colonred*8oU, and not So productive a| 
No. 3. ^SaliuEbeffloresceuce in jlafchea., * 
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No. 5. Tirhoot. StjU less productive; nearly sterile in places 
from saline efflorescence, except in the,rainy season, when it 
produces good crops of Indian cojn. 

From these examples we Sfee that from 3 to *4 f er cent, of sa¬ 
line matter may exist in a soil in certain circamstanoes, without 
rendei^ig it unprodnctive. More than thia* however, few soils 
oan contain, and, yet continue prodnctivk Whore such large 
(quantities occoF, the shline matldr ought to be washed out and 
Qarefiilly analysed. A large propprtion, where, the soil continues 
fitful, will usually prove -to ccmsist of the nitrates of potash, 
soda; or lime. {Tide Professor Johnston'sr Imtrvetiows for the 
Analysis of Soilf, pages 62, 63.^ , r , 

The soil No. 4, if treated with Icmhur reduced to powder, 
Urould at once be restored to fertility, and if after this applica¬ 
tion, the efflorescence appeared, the patches should be treated 
with slaked lime, in the proportion of one seer to the square yard 
of saline patch. 

The soil No. 7 would require four tons of slaked lime to the 
acre, and the lime should be slaked with water holding salt¬ 
petre in solution. Three maunda of nitre would be required. 
It has been shoivn that salt and nitrate of soda, acting together, 
.produce the best saline manure, and the heaviest wheat crops. 
ITie nitrate of potash or saltpetre will do the same. 1 trust tliis 
information will be of value to the Tirhoot European landed 
, proprietors. 

I have alluded to the phosphate of lime as being greatly need¬ 
ed for the improvement of all our grain crops, and especially 
8p for wheat. 

The wheat of Central Spain is best suited to our climate, and 
if once introduced would speedily displace the infeiior wheat at 
present cultivated. The problem before the Em-bpeaii planter 
is this. Is it worth while producing from 30 to 50 bughels of 
first-class wheat per acre, for sale in the London market, or is 
it not? , 

• The bushel of wheat weighs' on the average 60 Bis.: and the 
quarter 480 lbs., or niaunds 6, seers 31|, and 800 grains. The. 
average price tef wheat was in 1869, 48s. Hd. per quarter, and 
tie average for 1868 was 63s. 4<i. per quarter. In 1869, Russia 
. suppii^ England with 7,761,915 cwt. of wheat, and in the pre- 
<vious year, our next door neighbours of Egypt, sent over 
3,178,675 owts. of wheat to London. During '&e year 186,9 
England purchased 32,648,951 vswts. of wheat tow£^8 which 
enormous quantity India did not contribute a single ton, and 
yet vdth proper management we should be able cut^put Russia 
and America, who between them supply us wi^'lSf million 
ewis of wheat. The information supplied willeimild the Eursk 
{lean fiuided proprietor .and pl^iiter to decidh,whether wheat' 
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farming will suit his books or not. My ow:^ opinion is that it 
wi If, provided he can he supplied with the phosphate-needed at 
a cheap rate. • ^ 

The fossil >jihosphate of lime exists in the Setealieks in the 
greatest abundance. The supply may he said to he almost • 
incalculable, but unless primate enterpm^enters the field, and sub¬ 
scribes capital for 4narrying and utilizing this most valuable 
fertiliser, the mineral vveallii .brongHt .to neftice must and will 
continue to be neglected. T6 show how much^this phosphate* 
is valued by the British^fiM'raer,^! have only to refer the reaodb 
to the London Spectator of the 30th September last, in,-page 
118(} of winch he will find the Prospectus ofi the new Sembrero 
Phosphate Qompaiijr, capital £130,000, with power to .increase.' 
The island Ot'Sombrero in the West Indies has been leased to > 
tliis Company by the Crown <at a yental of £1,000 per annum.' ^ 

“ The phosphate of this island is of the highest quality, and 
commands a ready and preferential sale at £5 per ton, at which 
price the present proprietors are refusing contracts, on account 
of the upward tendency of the markets.” ^ 

The fossil phosphate of lime of the $eru!alicJcs is superior to 
the above, the bones of antediluvian and existing animals being 
found imbedded in the matiux, which in cons&quence must also 
be rich in phosphates. This mineral contains in 100 parts 45‘0^ 
per cent, of lime, and 45'9S of phosphoric acid. * 

The phosphate of Spain, according, to Doctor Wallaston, con -1 
tains 48’6 of lime and SI'S per cent, of -phosphoric abfd, and, 
os in the Sowalicks, entire hills are formed of it. 

One hundred pounds of the ash of the grains of wheat coft- 
tain 46{bs. of phosphoric acid united with 3lhs. of lime, 12lbs. of 
magnesia, llb^. of oxide of iron, and Slibs. of potash and soda. 
Of sand or silica there is but IR- and of chlorine 6. Total 100* 

The %oils of Tirhoot and other productivq Beh soils are rich in 
eve^thing but the phosphate ' of lime, and as the natural conse- 
quoSce, the'grain produced (wheat) is of inferior quality. Let 
the best Indian wheat be analysed, and it 'will be found that 
silica qr flint is the principal mineral matter firesent therein. 
It was but the otlier day tqpt the European miller in char^ ef 
the Cawnpore steam flour ^ mills, positively, refused to grinds 
sample of wheat for fear of injuring the mill stone. This flirUy, 
wheat if sown dh Ihnd suitably manured with phosphate of Hmo 
"^oul^ cease to be fliniy, for .wheat only assimilates or tdket np 
silieal when the x^^psr substances are wanting. One hundred 
pounds of wheat straw ash contains 661bs. of silica, and only 5tbs. 
of phosphoric a<fid. The grain is fed by the stalk, the stalk 
Iw the roots,tjjie ^roots by the soU. Hence it follows that if 
we soil is ancient -in phospl^ptes* soluble, silica vrill a* &r all 
pqssible-take their place, and p^dqce flinty wheat, Imliaa comj^ 
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Ac., *0. The Indian, agricaltnrisfc (ryot and zemindar) ijiay 
thank hiS, stars that for ei^t months out of the twelve, the 
country teems with creeping things and insect life, whose birth, 
life, and death, keeps np a jsmall animal supply .of phosphates 
in his fields, but for which, a general failure of crops would be 
the or^er of the day. The discovery of the great ossiferons 
deposits of the Sewalieks, is due to Baker, Durand, Cautley, and 
Falconer. Q'hey 'are i^isiant, sopi? 26 miles from Saharanpore 
Vest ward of the Jumna river, add when worked the fossil could 
lfe*bronght by''boats, vid the W^^tern Jumna Canal, to the rail¬ 
way which cTOsses it. Frdm this point it would be carried by 
rail tot the Ganges, Canal, and thence by boat to the Jumna ter¬ 
mination. of that. Canal, where a dep6t would be .formed. The 
.fleet of boats belonging to'the'company would take in cargo 
at this depdt, and after passing Allahabad, wonld supply the 
demands of the planters of Mirzapore, Benares, Ghazeepore, and 
all other river stations between it and the Soonderhuiuk. If the 
qnestion is taken np, and a company formed, I shall on some 
future occasion show how the mineral may be used without dis¬ 
solving it in the snlpharic acid. 


JJew mel\od of enUivating Potato^ introduced hy the Reverend 

Doctor Wrenpord of Naim.—Communicated by Lieutenant 
< J. F. POGSON. 

[I SEND herewith a paper on potato culture, which I shall feel 
much obliged by your submitting to the Council of the Agri- 
HorticuUural Society, for consideration and publication if ap¬ 
proved of. 

^The potato contains 75 per cent, of water—and if by some 
simple process of drying, 50 per cent, of the water could bo dri¬ 
ven off, I think the tubers would keep well. 

, My idea is to dip the washed roots in a hot alkaline solution 
for a certaiu time, so as to de.stroy all vitality without cooking 
the starch. T^is done, they should be allowed to dry in the 
sijn,* and then be kiln-dried at 135°P. The skins will not be 
removed. Such dried potatos may be kept packed in chopped 
' sfraw, and when r^uired for use, they will have to be soaked in 
'^water, and may then be boiled, or roasted at pltasnre. If well 
dried, they might be reduced to a meal. • 

If the plantain can be dried I see no reason why the potatos 
cannot be similarly treated. Want of funds, prevents me from 
undertaking the experiment, but if provided jwith \hem, T /ini 
certain I oonid cany out the_ pToject.] ,< 4 ^' o 

* “Debtor 'V^rffliford has .made sdme valuable experiments in the 
growing .of potatos last y^ar , (1869,) Hp planted -ui ordinaiy^ 
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** S^ent," six inches deep, and the earth was raised about it, 
until it became a mound 2 feet high. The plant flourfshed ama- 
*higl;^, and it^ haulm, pegged down, covered a space of six feet 
nine teet. * ^he yield was fofty-four fine potatos, weig^ung 
eighteen and-a-half pounds. This year, eighteen of these roots 
were planted in the erdinary method, aftd yielded 55fts. Xfifty- 
five pounds), but the drought interiered with the crop. The 
remaining twenty-six were pl&nited so de^, that the dry weather, 
did not affect them.” . ITh^ Vere plant^ as follews :—“ A p4 
was dug three feet deep, and manure and soil put in, reducing 
it two feet. The potatos were planted whole in this pit, covered 
with two inchre of soil, an^ as they grew, the pij, was gradually 
filled up to the surface, the haubn being pegged down ah before. 
When the crop was dug, six, hundred and twenty-seven (627) 
tubers were produced, weighing tlfree hundred and twelve pounds 
and twelve ounces. 

“ The largest potatos weighed 2 fts. 2 oz., and eighty-one were 
over one pound each. The others varying in weight from 2oz 
to 10 oz. Of the entire crop, fifty-seven only were small, i. e., &»m 
loz. to l^oz. in weight. This result amazed the North country¬ 
men greatly, and tiie success of the experiment appears to be 
due to the deep planting.” , 

The above appeared in the Illustrated London Nebs, of the 
22nd October, 1870, and had Dr. Wrenford experimented on 
the more prolific varieties, still more • satisfectoiy results ^o^dd, 

I think, have been ensured. 

As potato culture is at present attracting some attention in 
India, the system devised by Doctor Wrenford might advanta?' 
geously be tried in our Hill stations. There are very few houses, 
in the hills without a small flower garden, and as digging a cir¬ 
cular hole, three feet in diameter, and as many in depth, add 
filling it* subsequently with manured garden soil, would not cost 
two Mnas (three pence) each, the most economical person might 
plantsix pot&toB, with a fair chance of obtaining a good supply 
of tubers for use, and distribution of the small ones as 
seed. . , 

■ • 

In England, under the old .system of cultivation, an acre of 
land produced on the average eight tons, or 216 tnaunds of 
potatos, but un^er tjhe German and Wrenford system, the pro- . 
daction of roots*'seems to depend, first on the quantity of plant 
food, to be met with within a^given drclo, and secondly, on the 
natural productiveness of the variety under cultivation. 

The exp«|dmenifcs of the Revd. G. Hopton Scott, (of the Vicar¬ 
age, •Gringley^n the Hill, “ Axholme^’) concluded in Novem- 
bw' 1871, sh^ molt .^sonclusively, that the poor man would, 
come to. considerable ^ef, if hd onltirated potatos lyhioh the • 
)jpti oidy could ttford to frrcii?. * .* . • 
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Itis gentleman cxpeSrimented on twelve kinds of potatos, nmn^ 
one ponnii of each for sowing. /Che result is given below. 



mm 

Cost‘pef pound at Carter’s 
shop, London. 

c , 

1. Ash-leaf kidney . 

*■2. Holbery’s kidney . 

tbs. oz. 

7 12 

18- «6 


8. ■ River’s Royal osh-Ieaf .*.. 

4. ' Hyatt’s prolific . 

5. Prince of lilies kidney 

10 

12 

14- 

0 

• 

6. 6 


6. American rose (London) 

20 

0 

9<2. p^r ft. 

i. American rose (own seed) ... 

• h Patterson’s Victoria. v 

9. Red Rounds. 

10. Dunbar Regents . 

11. Bovinias . 

33 1 

HosUy bod. 

8 8 

13 12 

81 4 

8d. per ft. 

6 s. for 14 fts. 

12. Bed-skinned Plonr Bull 

40 

6 


The superior crop is thus described. The “ Bovinias” have 
produced Sifts. ,of tubers, the large ones ranging in weight 

* from 1ft. 2oz. to 3ft. 3oz. each,—^amongst tbe crops was a mon¬ 
ster, weighing 7fts. 14oz. The “ Red-skinned Flour Ball," has 
produced 40 lbs. of tubers from one pound of seed potato, and 
the “ Amerioa/n Bose Potato,” has given 33 fts. for one put down. 

I ani indebted to'Major Shelley for the above information, and 
in reference^ to tl»e “ Climax," potato introduced by him, I beg 
to state that four of my largest, weighed just over one seer, and 
three of the next size, ,a little over one pound, four ounces. I 

* observe that the “ Climax," now costs 9s. Qd. for seven pounds, 
or Is. 6d. if taken by the single pound. The potato is well 
worth the money. It is a perfect beauty to look at, and joroduces 
a good crop. 

I think if the Society would order out a good supply af the 
“ Bovinia ” “ American Bose,” and “ Red-shinned Flour Ball" 
that the public would be Very glad to pay for the seed potatos. 

Jt appears* most singular to me that the Indian rElevenua 
’authoidties, when making nmo land Revenue setil&ments, do not 
'stipnlate with the zemindars to grow potatos, as a regular crop'. 
The seed in the first instance being ‘supplied f^pm model farms, 
free of cost. The potato, English Field Bean and Field Pea, 
'are legitimate Field crops, producing on the average respecfcivelyj 
8 tons, or 216 mawnds ; 1,980 fts. or 23 wawTvfe, 34 seers, and 
.1,160 fts. or 14 maunds 5| seers. , ^ 

It Cannot be said that, raising such crops woul^^in the Ryot, 
for as far as I can judge from a critical examiMiLtion of ofiloial 

* .docufuents published 4y aut|tbrity, it *is the• want,of tfaesp 
crops that is impoverishipg'the een^dar, and the ^il as well. . 
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4 ?, 


?he subjoined table is drawn up from, an official Ganges and 
Jumna Canal Hieport„in wbicb tiie condition of tbs* irrigated, 
land is tbas proclaimed. , • 

“ The financial results of the "year display an nTu>TnTrapU;| . 
prosperity.” 


Table. • 


Crops. 


Acres ’ 
irriga.ted. 

• 

• • 

*M«nnas^ 

Produced, 

• 

• 

Produce per acre. 

• 

Value of mw} 
ket or retail 
ptiep. 

. 

• 

M^s. 

Seer^ 

Chta. 

• 




• 








• 

■ 



e -c 

Sugar 

•s« 

97,553 

2,009,329 


23 

14 

1,056,385 

Wheat 

... 

697,936 

7,916,186 


m 


2,635,506 

Barley 


257,509 

2,680,006 


g 


486,260 

Bice ... 

... 

111,020 

1,142,152 

D 

D 

H| 

887,146 

Maize... 

... 

42,122 

853,547 

8 

IS 


82,699 

Millet... 

... 

93,369 

690,693 

7 

16 


170.108 

Poises 

... 

73,354 

601,674 

6 

8 

B 

196,532 


1,272,862 

16,393,487 

• 

Tot 

1 

sX 

i£4.091,626* 

• 


In tbo West Indies, Mauritius, and elsewhere, one ton, or 57 
manndS of sugar, is considered a very low crop, and three tons 
an average one. As regards wheat, Ilis Excellency the Viceroy 
has* caused* Major Corbett’s Report to bo published, and from it 
we learn that in the district of Budaon, without canal irrigation, 
the Major has produced “ nearly 23 bushels per acre,” and the 
zemindar who ns^ water at discretion “ a Ifttle over nine 
bushels per acre,” whilst the prosperous Ganges Canal zemindar 
obtained no less than 18 bushels 5| pounds pdr acre. * • 

The averagd. wheat crop of England is 15,000 fts. per acre * 
or 25 bushels, which might, bo produced all over Indioj mth 
and without irrigation, if comparatively deep ploughing, and 
euitable manure was made use of. The cultivation of the potato, 
wonld corlnel tpe ryot to dig up the soil, to harvest his crop, 
wid in ddin^ip he.wguld break mp thepon or “tovoa.” This 
Innil when ploughed,•would yipjd fery much better crogs, and 
the ryof would thus leam a Ib^n ,on the value of deep diggmg 
%nd ploughing. 
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The oraps indicated always command good prices, ftnd 
■with the money so acquired, better or higher cultivation of 
wheat and sugarcane, becomes quite feasible. The field pea 
and bean,' as cattle food, axe^far superior to grani, and as soon 
as a simple 'plan for drying potatos shall have been discovered, 
the rydt will be able to keep a store of food on hand, which 
at present not in his power, even if he had the inclination 
do so. ' 

r ' ® ' 

Uitiballa, IStit January, 18^2. 
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Monday, the 25<A September, 1871. 

Db. C. Pabbb Tonn8biIb, V. P., in the Chair. 



Tlio following gentlemen wore cleqlbod Oi’dinary Momlicrs:— * 

Messrs. W. P. Graham, m. t. S.,,.T. E. Porhos, Wm. Harlow, Btijhlk 
Madbo Hao, Capt. P, S. Marinclin, Capt. G. B. Wqrsley, Mrs. Anmc Pox, 
Hnzrut Noor Khan, Capt P. II. Woodgate, the Commandant of the 
Krinpoorah Irregular Porcc, Measrs. C. Q. Master, M. 0 . 8., Wm. DeConrey 
Ireland, James Craven, l)r. T. Pfrcnch Mullen, Major A. B. Campljcll, Ba^ 
Oopimith Eoy, Capt A. C. Padday, and tlie Supeiiutcndent of the Patna 
Lanatic Asylum. , 

Monoraiy Member. —Mr. John Scott, Curator of the Royal Botanic, 
Gardens, Calcutta. • * 

The names of the following gentlemen were submitted as candidates for 
election» ", . • 

A. P. Wilkinson, Bsq^ Manager Tcllary Concern, Shnliabod,—proposed 
by Mr. J. J. Guise, seconded by Mr. T. H. Mosley. , 

W. J. Greenwood, Esq., Assistant Commissioner, Lnllutpore,—proposed, 
by the Secreta^, seconded by Mr. W. II. Cogswell. 

1). W. Uitehic, Esq., Officiating District Superintendent of Police 
CliyebasM,—proposed by Dr. S. J. Manook, seconderl by the Scci’etai'y. 

^lapt W. Barron, Deputy Superintendent Revenue Survey, ll. W. Prontior, 
Murrcc,—proposed by the Secretary, seconded by Dr. Tonnerre. 

Major A. F, Corbett, District Superintendent of Police, Budaon,— 
proposcd'by Mr. R. J.’ Crosthwaite, seconded by the SecreEary. • 

Dr. H. A. Kidd, Civil Surgeon, Mundla,—proposed by tlic Secretaij’, 
seconded by Mr. Cogswell. • 

. ^ C. P. P. DcHBxar,’Esq.,'Indigo Planter, Allahabad,—proposed by Mr. S. 
Jennings, seconded by the Secretary.* , 

J. Blanchctt, Esq., llcjpstrar General’s Deiartment, Allahabad,—proposed 
by Mr. F. Mayae, seconded by Mr. J. W. Sherer. 

^ aftBunger ^^veniraont Garden, Pyzabad,—proposed by the Secretary, 
seconded by Dr. ’‘TonnenoJ ^ • 

, The • Deputy Commi^ioiicr of Bi^im,* West Benir,—proiwsed by 
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Lieutenant Colonel W. Neiplihctfd, seconded by the Secrettry. 

X^'oiited. —A. B. Fatterson, Bsq., C. S., Futtehpore. 

The following contributions were‘announced 

1, ^urnal of the Agricultural. Society of N. S. Wales", for July 1871,— 
from the Society. 

2. A brief History of 'bengol Commerce, from 1814 to 70, from the 

Author. r. , .1 

, 3. Eeport pn Kew gardens for 1870, from Dr. Hooker. 

4' Becords of the Geological Sorvoyof India, Vol. 4, Pt 8, from the 
Government of Bengal, 

5, The Flora Sylvatica of S. India, part 12, from the Govemment'of 
India. 

c • 6. An assortment of Australian seeds, including the “Jarrah” or 

Australian Mahogany, and several species of -Gum tree, from Dr. Geo. King. 

7. A quantity of maire seed raised at Port Blair, partly from seed 
received from the Society and partly from acclimatized seed,—from Capt. 
M, Protheroe. 

8. T-A small quantity of seed of English Dandelion, from Mr. H. A. Harris. 

(All the above seeds are available to Members.) 

HoSTIOtriiTUEAIi Hotbs. 

CoL J. A. Wright, writing from Morar, in respect to the receipt of a 
supply of cuttings, gives the. following as a successful mode of treatment, 
which may be useful ta many residents at dry Stations. 

“ I beg to offer you my best thanks for the large supply of cuttings 
received. Although the weather was extremely hot and dry on their arrival, 
cand has continued so since, I have every hope of their striking, in consequemus 
of a very large portion having reached me in splendid condition, from 
the perfect packing, and care bestowed on them when despatched; all the 
roses were as. fresh as when cut, and some of the more succulent cuttings 
had thrown out little rootlets. They began to droop so much in spite of 
every precaution, after planting, that I plunged the pots, containing white 
sand and a littlq charcoal, in a bod of fresh manure, covered with six 
inches mould, and then 6 inches sand; .with glass over the more delicate 
oaes, and a thatch above all; they now look, as fresh as on first arrival.” 

In a subsequent note Col. Wright observes“ With reference to your 
question, in your letter received on the 9th instant, I shall be very happy 'If 
you think the plan I have adopted for* the cuttings, worth a trial by any 
one; it certainly has answered very well in my case, and the miyority are still 
d(dng well. Pray make what use you may think advisable ^ my n^to; I 
have never tried it before for cuttings; but fty many have foar.d 
it a most successful plan to ,plui^e ‘ifots of seed,' which q,therwise generally 
here fail, in a similar hot hod, bqt oUiitting the upper layer of sand ithd 
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earthy I found the manure alone too hot for the cnt^nga: I have never 
been able to raise a plant of Lavender, Sage or Tliyine here, withouf the plants 
dumping off when very amatl, until I tried this plan, and it answers for many 
seeds which are vJry^iUfficult to raise.” • 

Mr. S. Jennings, writing of certain gardening operations which he is 
conducting in the Khoosso Bagh at ^Allahabad, gfves the foUowing description 
of a raised bed which seems to answer well* the purpose for which it is 
tended: “Just now I have a raised bed" in the garden which is the admiration 
of every body. It is in three'fier» of & triangular shape, the lowest about fO 
feet on each side; the. earth banked in with vitrified brick. On this are 
planted Fenis, some in amongst the rock wdl'k; the middle tier is a mass of 
purple and blue Achimines, in profuse flower j the upper tier is covered over 
with rock work, in the centre of, which is a single plant of Calamns, witjh 
its graceihl leaves, around the root and all over the rock is Tradescantia 
zebrim. The toul ensemble is so good that I mean tO extend the use of this 
particular Style of ndsed beds. In the cold weather they are well adapted to 
show off such low growing plants as Violets, Verbenas and bulbs. This is the 
first time I have ever used Achimines for the open border, and 1 know nothing 
that equals it for the rains.” 

Dr. Beaumont, Bcsidency Suigeon at Indore, thns alludes to his treatment 
of Clianthus BampUri, a plant which, though so handsome, is very scarce in 
our local giirdens: “1 think it would be well to brii^ to notice the mistake 
made in growing ttie Clianthus Bampieri: As a rule it is killed by coddling. 
In October or November it should be sown in an open border freely exposed to 
the sun, and, if not transplanted or mterfered with, flowers freely and to a 
ccrtiunty. The roots ore so fine and easily broken that to transplant is to kift 
the seedlings.” » 

The Secretary brought to notice that having received several complaiiits 
from Mtuolmrs, of seeds having failed to germinate, consequent on iJte 
unusnally damp season recently experienced, he hftd referred to Mr. Scott 
(who'had reported so favorably on these seeds, on their first arrival) and who 
now recommends the following treatment. It is particularly requested that 
Members swho resort to ^his treatment will &vor the Societ)^ with the result 
of their experiments. It may be added that some Members who fonnd thesb 
seeds to germinate most freely in tb® first setting in of an unusually early rainy 
season had since beqp disappointed in their subsequent sotvings, proving that 
tffb seeds had been affected by damp or atmospheric influences arising from 
long and continuous rain. Mr. Scott writes, “I would suggest that Mem!)ers 
be recommended to put a little quietcUme into each packet, and keeping all of 
oour|e>in a d^^d airy room until they sow. The quicklime (which has such 
afitrong affinit^sr carbonk acid) will atf ouqe act upon the seeds and remove 
the super^undauee of carbonic add,* ■which tjiey have absorbed ^in % moisj 
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atmosphere. By a^opting^ these simple preeautiohory mcasnres, 1 do not 
doubt that result of germination will be mueh ^ore satisfactory." 

OsAirr OP A PIEOB op OBOOND PB&St GoVBaNMKST!,P 05 oA OABDEN. 

* • • 

Submitted the following correspondence on the above subject; 

From ihe Council of the Agnculiural and, SorHaul^ral Society of India, to 
the Secretary Ip the Cfovemment of Fcngal, dated Wth December 1870. 

^ ^r,—We, theandersigned, representing the 9(!oncil of the Agricultural and 
Horiicultaml Society of Indio, haws thb honor to rognest that yon will submit, 
for the l^vorablc consideration of,His Honor the Licuteiiant Governor of Bengal, 
the following representation and requisitioa fronr tile Members of the 
Society. 

» " 2. On the 3rd February 1864, the S<5ciety addressed you on the subject 
of a grant of a piece of land from the Military Orphan Society’s premises 
in lieu of the ground at the Botanical gardens then about to be resumed by 
the Government, setting forth fully the position of the Society and the services 
it had rendered. 

3. • Under cover of his docket. No. 3103 of 20tU .Tidy 1864, the Junior 
Secretary, Mr. S. C. payley, forwarded a con’cspoudcnce with the Govem- 

•ment of India which shewed that the Military Orphan Society’s premises had 
not then been made over to the Government of India and tluit the Government 
of India was unable in consequence to move in the matter. 

4. * On the 1st November 18&4, the Junior Secretary to the Government 
of Bengal, Mr. S. C. Baylcy, forwarded copy of a letter from the Secretary 
ta the Government of India, Home Department, No. 3127, of Cth October 
1864, to yonr address, offering the land between the Allixioro and fiidderporo 
bridges on ceitain conditions. A further communication ivas, received dated 
8tll February 1863. 

5. These two communications were acknowledged in the Society’s letter, 

dated the 28th February 1865, the offer being rcsx>ectfnUy declined op, the 
ground of the terms attached to it. The more potent reason for declining 
the offer, though not then stated, was the condition which forbade any nuivicry 
gpden being malic. The great usefulness of the Sodety is dependmt on its 
having an experimental garden, which was impossible under the condition 
referred ta _ • 

6. From that day to the present the Society 'has® been using cve^ 
endeavour to obtain an eligible site foPtan experimental garden but hue been 
unsuccessful in its endeavours. 

7. The utility of the Society has been so crippled by want of a 
gm^n (for without a garden it is^mpossible to do any tlii^- in the wfiy of 
growrin^exporimental crops or in Improving the culture of'' Quits) tliat tho 
Sodety respectftilly vunturo m%ko opo morc^ appeal to' Goverdment fbr 
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nssistRUCo in obtmning a siUtablo piece of ground. 

8. Such a piece of |;round i«, we believe, at present avfdlaljle at AlHpore, 

to the south of the Ha-ha fence, tvhich bounds the ground attached to 
Belvedere. ** ,* • . . 

9. The Society is nc^ aware whether this land has been appropriated to* 
any particular purpose, J)nt ii* could bo diverted from the purpose'to which 
it may bo intended to ap^ly it her|a^r, the Society would respectfully solicit 
the grant of this land in perpetuity,’ in return for which the Society would Be 
willing on its part to forego*altoget|loi; the annual grant of Its. 5,000 which 
it at present rcccivesi from the Government. The Society is of opinion that 
were this laud made ovfr to it,,the small funds of the ^cirty would Just enable, 
it to lay out a garden, and its anpual income, together with anjr proceeds it 
might receive from the sale of grafts, &c., would enable it to stock and raa^- 
tain the garden on a proper footing, as well os to distribute agricultural and 
horticultural seeds as at present. ' 

10. The Society is well aware tlmt it is asking the Government for a 
valuable piece of ground j at the same time it offers to forgo a grant which 
represents a considerable amount of capital, and without which werp it com¬ 
pelled to purcliaso ground out of its own funds, its very existence as a Somety 
would bo imperilled, for its annual Income would not allow of the ground bei^ 
propHiriy laid out, stocked and maintained, os also disable it issuing the 
annual supply of seeds, agricultural and horticultural. 

11. The great good that the Society has effected in time post,has hcei! 

owing to the land which it had occupation of in the Botanic Garden. That it 
has not done more since 1ms been owing to the rcsmnption of that laud in the 
first place, and the impossibility of getting ground in a favourable posirion 
except at a cost qjiitc beyond its means. * 

12. The* present proposal on the part of the Somety is one which appears 
to it tw have this advantage over any that has been mode before, oia, that the 
Government can allot a piece of gronnd which is at’present uautUised, the cost 
of which to Govemnent, it is believed, represents only about 13 years purchase 
of the grant which the Society offers to relinquish, a grant too which if capn- 
talizcd,would reprosopt considerably more than what the gpund originally cost- 
The minor advantage of having a well kept garden, even though an experim'ent- 
al one, contiguous to the ground of Belvedere, the insideuco of the head of 
the Local Qoverpmeat, is so Self evident that it requires no fUrthor remark. * 

• 

From XT. S. Beadon, Fsq., Vnder-Secretarjf to the Oovemment of 

Bengal, to the Secretary to the Ghvernment of India, Some Bepa/rt- 

«ie»f, V('Jro. USi, dated Fort William, the \Zth January XH'JX.g 

f * Sib, —I wq directed to forward, for the consideration and orders of His 
Excellency the Povemori General inXlouncil, the accompanying cc^j*of a let\cr 
from the Cquucil of thq 'Agrfoultliral,Tin4 Horticultural Society, dated the 
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20th December 1870, sjtUdting that the plot of land south of the fence, wttjch 
bounds the gi^unds attached {o Belvedere, and which ig the property of 6o- 
vemmeut, may be made over to the Society in perpetuity, and stating that in 
return ^he Society is willing to foregoadtogether the aimuaf ^ridit of Its. 5,000 
'which it at present receives from Government. 

■2, H'he Lieutenant-Qoventor sees no objectiop ta the proposal of the 
Sodety, and recommends that the transfer of the land may be allowed. 

• 8. The only doubt that ‘occurs to the Lieutenant Governor as to the 
poS3{l>ility of meeting the Society’s wish^ is, that it' has Imn intended to erect 
on the ground in question bamicks for the native infantry, but from inquiries 
made dishonor is led to hope thal this will not be an insurmountable objec* 
tion; and he< desires me to add that^ apart from a desire to promote the objects 
of sq useful a Society, it will undoubtedly be. ^ great advantage to the Lieute* 
nant-Gov.crnor of Bengal to have a gar^n immediately to the south of Belve* 
dere instead of native infantry barracks. 

4. The Lieutenant-Governor has ascertained that, without any precise 
stipulation as to keeping the ground in an ornamental state, the Sodety will 
proba\)ly be quite willing to agree to certain conditions which will prevent the 
occupation of the ground by them becoming disadvantageous to the Lieute¬ 
nant-Governor’s residence. This point, however, will be settled between the 
l(Kal Goxemment and the Society; and the connection of Belvedere with the 
• concession is only referred to here in the hope that it will render the Governor 
General in Council not less willing to give a general consent to the arrange¬ 
ments proposed. * 

lyom A. 0. Same, Eaq., C. B., Secretary to the Chvernment of India, Be. 
partment of AgricuUure,Revenue, and Commerce, to the Officiating Secre¬ 
tary to the Government of Bengal, General Department, — (No. 61, dated 
Simla, the 2Sth July 1871..; 

Sib,—In reply, to your letter No. 124, dated 12th January last, I am direct¬ 
ed to state that the Governor General in Council sanctions the propasaF'to 
make over to the Agricultural and Horticultural Sodety the plot of Govern¬ 
ment land sotth of the fence which bounds the grounds attached to Belyedere, 
in return for which the Society will forego ^altogether the annual grant of 
^ ,5,000 which it at present receives from Gojremment. 

, 2. 1 am, however, to state that this sanction is |pven on the distinct 

/^ndition that the occupation of the land for any other purpibse than that of < 
forming an agri-horticnltural garden wiirnot be allowed; and that should 
it ever cCaee to be used for this purpose, it will be at once resumed by 
Government. 
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Trtn B. M. Wilton, JBtq., Qffloiating VnderSecrethrg io thq Oooernment 
of Bengea, io the Becretarg to the Agricultural and •SorticuUural 
Society of^India, No. 2389, dated Fort William, the 12iA August 1871. 
Sib.—W ith reference to the letter from the Council of juur &)ciefy.. 
dated the 20th December 1870, soUciting that the plot of Government land 
south of the fence which hounA the grounds attached to Belvedere may 
he made over to the Sorfety in Jei^tnity, fof the ptirpose of.laying out 
an experimental garden, I am directed to forward, for the^information of the 

1. To the Secretary rf the a co^J of the letters noted on the marpu, 

SZS”t,Nln".*aaMSe from which iWill be seen that His 4x^Uency 
’“^^Cm'^heGivemment of Gwemor General id* CouncU sanctions' 

Injto, Department of Agrl- the transfer of the land as proposed, on 
oultnro, Itevenue, and Com- • • • 

merce. No. 61, dated the 28th the nndefstanding that the Society will forego 
July 1871. „ ® 

altogether the annual grant of Es. 6,000, 

which it at present receives from the Government. 

2. The Lieutenant-Governor desires me to say that it will perhaps be 

convenient that possession of the land should be taken by the Societyl&om 
the 1st of January 1872;. in the meantime arrangements will The made 
for the preparation of a formal deed of conveyance tinnsferring the property 
to the Society. The conditiona specified in paragraph 4 of this o^cc letter £b 
the Government of India, and in piuragraph 2 of the reply, will be embo4icd 
in the deed. , ^ 

3. Tlie necessary papers will be forwarded td the Soliritor bo Govern¬ 

ment for this purpose, and that officer will be requested to place himself in 
communication with the Society on the subject. * 


From the Seor^arg Agricultural and Horticultural Society of India, to f%e 
Officiating Under Secretary to the Oovemment of Bmgai, Bated Metcafe 
mu, Calcutta, i\st Augutt 1871. 

• lam directed by the Council of the Agricultural and Horticultural Sorie'ty 
to acknowledge receipt of your letter. No. 2389 of the 12th Instant, with 
its two enclosures, and to convey the best acknowledgments of tlie Society 
for compliance with \he request conveyed in my letted of 20th DeCbmlier 
last, for the transfer of the piece of ground South of ^Belvedere to the Society 
for the pui-poses^f an expcrigrental garden. ^ 

, 2.. The Society, I am to add, accept the transfer of the grotmd from 

the “Ist of January next, on the conditions siiccified in para 4 of your»letter 
of 12th January, to the Government of India, No. 124 s and in para 2 of the 
reply fromb^at G<»vemment of 28th July 1871. 

^ • In eoni^Etion rrith^thd above tlte Council gave the following notice of 
motion, for confirmation at the next^eeting. 

“Tliat the Council of. the Society be allowed to appropriate a sum not 

* a .. • % • 
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cscowling Bs. 25,000, out of the iavosted capital of Rs. 42,^00 from ttmc to 
time as requted for the erection of a suitable building on tbe ground lately 
acquired by the Society from Goveruments or for the purchase ^of any suitable 
(Iwellidg hoqso in the immediate vicinity of the said ground for excavating 
tanks, and laying out such laud so acquired for a garden for the use and benefit 
of the Members of the Society in the terms and conditions of Cli: V Sections 
I and II of the ByeoL^s.” v 

\ 

' " PbofosXl Fon AK AoBicrLiCEU ISxilrBixioit ik 1873. 

. * 

tbe following correspondence arising out of tbe Resolution passed at 
,.1he Montiily Oeneraj Meeting held in June last:— 

From the Secretary to the Ayricultural and Horticultural Society of India, to 
« * the Secretary to the Oovemtnent oj henyal, dated Metcalfe HaU, ISth 
July, 1871. 

Sib, —At the last monthly general Meeting of the Agricultural and 
Horticultural Society, held on the 15th June, the subject of Agricultural 
Exldbitions was discussed, in connection with certmu interesting details that 
were then submitted reganUng the last annual show of the Royal Agricultural 
Society of England; and a resolution was passed to the cfiect that a com- 
fiinnication Ije addressed to the Government of Bengal. 

. 2. It will "be remembered that the first and, as yet, the only Exhibition 
-, of an E^cultural character that h^s been held in Calcutta, under Gurenunent 
auspices, \dok place in Janhaiy 1864. 

3. It being important to know if any and what progress has been made 
in che difierent branches of i^culture during the last 7 years, and the fiici. 
lities for sending specimens from various parts of the country having consider¬ 
ably increased in that time, I am directed by the Council respcctrnlly to submit 
to H. H. the Lieutenant Governor, the desirability of holding another 
Exhibition in January 1873, on such plan of operation as His Honor may 
consider best, and to tender the aid of the Society in assisting to carry out'the 
details of the scheme. The Council would, however, venture to suggest that 
prize lists should be previously prepared by a Committee specially appmnted 
fon the purpose, and that special encouragement should be held out to the 
^mrBl classes for grou'ing successfully articles which require special encourage¬ 
ment. The Coundl suggest that for the Exhibition in fbe early part of 
1873, should His Honor approve of-the proposal, the ci^iiccs thereof might 
be itfduded in the next budget. The Council further submit that the result 
of this Exhild^on will probably prove of special value to the recently or¬ 
ganized Department of Agriculture, as well as to all interested in' the develop¬ 
ment the agricultural resources of tbe Country. ( 



From R H. Witsoir, Es«., Qff^. Vniei^Seig. U the,0oH. of Bengal, to 
the Secy, to the Agric^twdl and SortkmUural Society <f Jndia, No. 

2195, doM Fort William, the 2^h July 1871. 

•• • 

Sib,—I AH direeted to acknowledge the recdpt of yonr letter defied thfi 18th ^ 
instant, suggesting tliat another agricnltural ei^bition he held in January 
1873, and in reply to state thaifi before passing final orders on the proposal, 
the Lieutenant-Governor will be glad^ be informed If t&^ciety have reason 
to believe that practical bcna^ts have resulted fi-om'the last ^exhibition in Ihe 

,• * f 

way of the improvement of agricoltnth;. and if so, I am to beg that you will 
be so good as to specify any that have coine ijp the knowledge of the ^)c}ety. 

From the Secretary to the Agricultural andk Sorticuttural Society of India, 
to the Secretary to the Goventment of Bengal, Bated Metcalfe BMl, 
lOtt August 1871 

Sib, —I am directed by the Counral of the Agricultural and Horticnltnral 
Society to acknowledge the receipt of your letter. No, 2195 of the 26th ulto., 
and to offer the following observations. , 

2, The Council ore of opinion that the exhibition of January 1864 had 

the derired effect of enUsting the interest of the native Zemindars, and of the 
community in general, in the objects which the exhibition was intended t^ 
promote. , * 

3. One great practical effect of the exhibition was that it enabled the 
Government and the community to form a cbmpara^ivo idea of the .gj-owth of* 
the different articles, and the breed of live stock in different parts of the 
country, and the consequent increased competition on the part of many ^to 
avail themselves of the improvement in tl^ specimens exhibited by others. 

It is only by public exhibition that information as to the state of agriculture 
in the (Ufferent parts of the country can be practically known, and. the 
progresf made accurately ascertained. It is improbable that all the benefits 
derivable from periodical exhibitions can be realized by such 'spasmodic, on- 
sustained and interrupted efforts as were made in 1864-65. 

4 This exhibition, it will be remembered, was followed in the succeed¬ 
ing year by local eshibitious in various districts of ^ngal. Thesq local 
exhibitions were more or less succelsfbl as a stimulus to those interested in 
agricultural pursuits, and thus, in their tom, subserved the object in view. * ' 
5. It was oflgin&Uy contemplated that another central exhibition should 
be held in Calcutta in a reasonable ppriod after these local shows, in order t^ 
test what improvement in agriculture, the breeding and rearing of stock, 
in thb mawfoctuiw imd use of agricultnial machinery and implements 
halt taken ^iie since the first central exhibition of 1864 Owing however 
to the famine in Orissa ^d subseq^t distress in various parts of Bengri, 
qpygood effect wUch might, have‘resulted from the institqjiioii of theso 
• exhil»ti6n%l&ve be« arrested in the hald struggle for Bfe during' the period 
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referred to ; and for, these reasons the Conn^ of the Sodety are nofa tn a 
position to state what spedtic advantages actually liave accrued. 

6.—As regards machinery howevCr^I am directed to bring to the notice 
of Hi; Honor the Lieutenant Governor the opinion of oiie of the largest 
" esUbitors of mardiineiy at the exhibition of January 1864 which is couched 
in the following termsr" ff such exhibition aa that hdd at AUipore in 
1864 had been steeply continued it is our firm conviction the results would 
have sho#n themselves ere this.” 

' ‘ 7.—^It could scarcely he expected, 'eveu by the most sanguine, that a 
single idtiatory central exhilution, followed by a few local shows in the snc* 
ceeding ^ear, would produce any‘perceptible lasting benefits. In support of 
this view the Council would dra>r attention to the case of agricultural 
exhilntions in England where it has required a succession of annual shows to 
achieve some of the objects contemplated by the promoters. 

8. —It is a question whether at thd present day the Boyal Agricultural 
Society could point out such an extent of improvement in the various depart* 
ments of agriculture as might have been anticipated after the experience 
and'^enconragement of more than a quarter of a century. 

9. —If, therefoye^ backbd by the great intelligence, skill, and capital of 
a large section of. the community, the state of agriculture in England leaves 
still great zoom fi>r improvement, it is but fur to assume that, before any 

o 

perceptible improvement can be looked for in the agriculture of Bengal, 

: persevering and well sustuned efiorts for its improvement must be made by 
tlie empio^ent of means successfoUy availed of in England by district and 
central exhibitions of agricultural produce, stock, machinery, and implements. 

JFVom tie Qffiaaiing Secretary io the Government of Bengal, in the Judicial 

and PoKtieal Departmmt, to the Secretary to the Agricultural and 

‘ Sorticultural Shctcfy, No. 597, Bated Yacht Shotae, Oowhatiy, the 

^flthAugiutmi. : 

• 

Snt,—I am directed to adcnowlcdge the receipt of your letter dated''the 
10th instant, communicating the opinion of the Sodety in regard to the 
benefits which have resulted from the Agricultural E^bition of 1.864, in 
tile way of improvement of agriculture, and with reference to your previous 
^communication of the, IStb ultimo, I am tr state for the information of the 
,Sodet^ that, with the Census and Cess work in hand, the Lieutenant Governor 
is not prepared to pledge himself to an early Agricultural Exhibition. Hie 
j^ndr is of opinion that without holdfng the proposed Exliibition, the 
agricultural interests of the country may perhaps be unproved in a humbler 
manner meanwhile. 
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Dsiirsvigaios pbok Ekolasi) to Imu ot Tmix Tbsbs jjjd 

I'WWBEISa SHBirS8| HSBMBTIOiZLT BBALBD, BI TAITBBX' TOST. 

' • 

Read the •following letter, with ^iti accompanjriog endorsement and 
annexure in reference to the papers submitted at the last monthly ^meeting, 

From C. Bubbakd, Ea<f., Ktffimaixog Becrelarg'to the Ootemment of'Sengal, 
in the iZepeim l)«pfrtmettt„io the Seorefarg to^ife Agricuitnral and 
SortunOtural Sock^, No. W73,'dated Fort miliam, the 6ih ‘Septembet 

isn. ' ' *• 

-With reference to your letter datod the 19^ J^nly, I am d^reO^ to 

forward herewith the Accompoitiying endrosement* and annexure, firom the « 

Gorermhent hf India in the Department of 
• So. 107 dated S6th Augnst , j r, 1.. 

Agncultuse, Kevenne and Commerce, cont£» 

ing a letter from the Offlraating^ Director General of the Post Offices in 

India, from wUch it will be seen that an attempt has been made to secure 

the transmission by Pattern Post of timber trees, and flowering shrubs 

between England and India. , 


From P. E. Hoaa, Esq., Officiating Director General of the Post Offices 
of India, to the Seeretarg to the Government of India, Department qf 
JgrieuUnre, Sevenne, and Commerce, No, 2078, dated Simla, liti 
August 1781. } 


Sib, —^I h»vo the honor to acknowledge the reoeiRt of your lette^,,No. 75. * 
dated 9th August, relative to the transmission of timber trees and flowering 
shrubs between England and India by Pattern Post, and in r^ly to offer tte 
following remarks. . 

2._The Ppst Master of Bombay is right in stating that, under the corf- 
ffitions laid down by thg British Post Office, which compel the packing of 
samples in such a manner as to be easy of examination, hermetically sealed 
tin niasos cannot be received for transmission to the UnitSfl Kingdom by 
Pattern Post. These conditions will bo found in pages 12 and 13 British 
Postal Guide, dated 1st April 1871. 


8.—Notwithstanding the remonstrances of the Post Oi^ce in tUs coi^try. 

Her Majesty’s Post Master GeneAd has recently determined to restrict the 
Pattern Post between England an^ India to honaJhU ramples, and it has ifot 
^erefore been wflhoiit surprise that I have demi officially obtained copy of a’ 
despBtoh from Her Majesty’s Seergtary of State for India, No. 19, toted--'’ ^ 
9th March 1871, stating that liberal concessions had been granted by Her 
Majesty’s I^ Master General in respect to the transmission by Pattern Post 
jjpt8reen Engllhd and India sf plants in air tight cases to a maximum weight' 
of 8 pounds, and of seeJs i^mpletely ^osed so as to be free from interference.^ 

, 4 .—I have pWed mys^ in coinmtmicatioa with the London Post Office 
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i * 

on the gntjoft, and wffl acquaint yoh the resnlt'of tny reference. 

No. 107. * 

« 

Copy forwarded to tiie GoTetnmeht of Bengal ^ihifonnation, with 
reference to its endorsement No. 2802 dated ^th idtimo^ and with an 
intinkatadn that a farther conunniiicatian will be madron the snhject hereafter. 

» Dipt.-07 Aora", Bit., im , •* ' BytMer. • 

, * CoxuhBOX; / > (^d.) < J. GEO'GHEGAN. 

AgrimMwre if MortiaMure, SmU, T ifftder Secretary to tie Govtiwuimt of 

mthAug»iit,mi. ’ J ‘India. 

U'isoiiiiaiiona OoxuTTiioaTiOKS. 

1. Prom Government of Bengal J—reports on experimental trials with 
Compton's patent chemical manore. , 

2. From Government of India, department of Agricnltare and Com* 
merce; applying for two complete sets of the pnhlications of the Society from 
the beginning, and to he famished with all fotnre pnhlicaiions. 

Th'& Secretary said he had forwarded copies of the Transactions (old 
series), and of the Journal (new series)} hut was unable to supply the old 
''series of the Joumal.in consequence of so many copies being ont of print; 
whereupon it 'was resolved to request Members to send in any copies of the 
old series that may no longer he required by them. 

8. * From the same, forwarding extract of their proceedings in reference 
to the steps recently taien to acquire full information as to the present state 
aud prospects and past history of the Indian silk trade, in view to ascertaining 
)he best practical method of developing i1« and improving Sericulture in India. 

4. From John Scott Esq., returning thanks for a set (imperfect) of the 
publications of the Society, which will prove of high value to him as a book 
of reference in the worka on which he is engaged. 

Mr. Mowbray submitted a plant of PhnlcenopBig——f, in hewer. 

For the above (ontribntions and communications the best thanks of the 
Society w^e accorded. 
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Thwt^ttg, the i&rd November, 1871. ' 

Stalkaett, Esft.. V. P.. inthe'Chair. 

The Proceedings of the September Meeting wer§ read mid condiiued. 

The following gen tl^^meii were elected Members: » 

Messrs. ^A. P. Wilkinson, W. J. Oreenwood, D. ,W. Ritchie, C. P.P. 
DcHoxar, J. Blanchett, Ca]^t. W. Bmron, Mi^or A.*F. Corbett, Dr.' H.'A. Kidd/ 
Manager, Goveruinctft GardCn, fymh^, and the Deputy* Commissioner* ef 
Bassim. ‘ ^ * 

The names of &c fallowing gentlemen* were submitted as candMates for 

election: * • * • 

« • 

W. Llewhcllin Esq, Dnrhujgah,—proposed by Mr. H. W. Stev^^ 
seconded by the Secretary. 

Mr. Q. L. Narsiiq; Row, Vizagapatam,—^proposed by the Secretary, 
seconded by Mr. S. H. Robinson. 

Maharajah Bhugcruttee Mohendra Babadoor of Killoh DowkonuU,—^pro¬ 
posed by Mr. T. E. Ravenshaw, seconded by the Secretary. 

The Manager of Tarrapore Tea Garden, Cachar,—proposed by Mr. H. 
H. Sutherland, seconded by the Secretary. • 

The Rajah of Runtil, Mirzapore district,—^proposed by the Secretary* 
Municipal Committee, Mirzapore, seconded by the President. 

Lieut. R. Hunter, Madras Army,—proposed by Capt. J. Johnstone, 
seconded by the Secretary. 

Percy Wigram, Esq, C. 8, Bustee, N. W. P.,—^proposed by Capt. C. S. 
Koble, seconded by the Secretary. * 

A. Q. Tytlcr, Esq., Sub-deputy Opium’Agent of Allygunge, Sewan,-*- 
proposed by Mit Lewis Cosserat, seconded by the Secretary. 

Cagt- V. Guavain, Commander of the Steamer Meiaam ,—^proposed by 
Mr. R. Blechynden, seconded by Mr. R. M. Daly. • . ^ 

*Mqjor W. M. Lees, Under-Secretary, Ckivemmcnt of India, Military 
Department,—proposed by the Hon’ble E. Jackson, seconded by the Secreteiy, 
E. Ji. Edgar, Es j.. Tea Planter, Cachar,—proposed W Mr. W. H. Cogs¬ 
well, seconded by Mr. J. H. Haworth. • ' 

Syed Welayet Ali Khan, Batna,—^proposed by the Hon’ble W. AinsKe, 
seconded by the ^perotary. • • 

• The following'contributions were announced: , 

1. ' Report on the Royal Gardens at Kew for 1870. From Dr. Hoofer. 

2. Forest Culture in its relation to industrial pursuits, by Baron F. Von 

. Mueller. the Author. ^ 

• 8. Journal of the ieiatic Society‘of Bengal, Part 1, Ha 2, and Part 2, 
JIa 3,1871. Pfom the aociety.. 
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4. A (Quantity of Manilla Tobacco seed. From Dr. Hooker. 

5. Seed of the Moreton Bay Cheenat, AuatraU), 

From^H. Leeds, Esq. „ ' 

6. A 'large supply pf seed of JPoineiana regia. From Bqjah Suttyrnund 

Ghostd.^ r 

C <• 

(The above seeds are available to Members.) 

» 7. A small assortment of flower seeds of annuals, raised at Hyneo 

Tal, and cuttings bf Fuchsias and Qeraniums. FrSln P. E. G. Mathews, Esq. 

8. A sample of Tobacco raised from French aped. Prom Colonel J. C. 
Hanghton. (Referred to the Coinmittee for report). 

The Secretary announced tlje receipt, since the last Meeting, of several 
more complaints from Members regarding this year’s importation of vegetable 
and flower seeds. He had, fortnnately, been able to secure small consign* 
ments of vegetable seeds imported by ncent steamers, from England and 
France, which he had distributed to all complainants. The Council had issued 
instructions that, with the view of preventing exposure to damp, each Mem* 
bee's share of next year’s consignments bo secured in hermetically sealed 
boxes previoiiji to despatch. The importations from America and France will 
probably reach this in'all August next. 

DlSPOSAt OP Motiow, 

The motion, of which notice was given by the Council at the last Meet* 
ing, to tlio following eifecit was next brought forward: 

“That the Council of the Society bo allowed to appropriate a sum not 
eigioeding Rs. fl5,000 out of the invested capital of Gs. 42,700, from time to 
time, as required for the erection of a suitable building on the ground lately 
acquired by the Society from Government, or for the purchase of any suitable 
dtvdling house in the immediate vicinity of the said ground, and also for 
excavating tanks, and laying out such land so acquired for a garden for the 
use and benefit of the Members of the Society, in the terms and conditions of 
Chapter V. Sections I. and II. of the Bye-Laws.’’ 

Proposed by Baboo Peary Chand Mittra, seconded by Mr. S. H. Bobin* 
son, and resolved mt the above be confirmed. 

Hobticvltubaii Kotbb. 

Mr. P. E. Q. Mathews, of Nynee Tal, advising the despatch of some 
plant cuttings, intimates the mode he has adopted for their preservation, in a 
fiote, of which the following is an extract: 

“ I have this day despatched per pattern post, pro-pidd, enttipgs of various 
fhehsias and of geraniums. The weather is stiU warm for tlvs time of y«ar, 
and I am afraid some of the cutting (fuchtias particularly) will not reoc^ 
■ ^on in good order; however kindly let! me know results.' I hove, smear^ 
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cuttings of two batches of^chsias in collodion and the others with common 
melted wax. I hare not much fait1\^n collodion, as I find it shrivels vig 
enttings, the sphij,* perhaps, in it pi-ochiees this, effect. 1 think common 
mucilage of gum Arabic or treacle, or honey, or syrupi better. I will send you 
euttings smeared with Sbirje of thjse substances for experiment. I will not 
send more till, 1 hoar from jon os t^ fjtc of these.^ The dapjp moss ought to 
keep them fresh for two or three days, and they ought to be with you in ftye' 
days altogether.” 

The Secretary mentioned ho had tost no time in transferring these 
cuttings to Mr. Sj»tt, Curator of the Koyal Botanic Garden^ who had%vore(l 
him with the following report: * 

"I duly unpacked the bundle of experimental cuttings from Mr., 
Mathews, and found all in a very similar and fair condition. The object of 
collodionising and waxing cuttings however was frustrated in this experiment 
by the three samples (the clean cuttings, the collodionised, and waxed) having 
been similarly enveloped in a thick layer of moist moss, so that the meijts 
of collodionising was not in the least illustrated. After simply treating the 
cuttings with collodion, Ac., there should be no need of moss (in such com* 
paratively short journeys at least) or indeed anything else, than a couple of ^ 
folds or so of thin cloth to wrap the cuttings in and tying the bijndie at cither 
end, in accordance with sample post rules. It is in respect to tiiese that one 
of the great advantages of collodionising is illustrated; inasmuch as enabling 
us to despatch three or four times the number of enttings at the same cost of 
those enveloped in the heavy covering of moist moss. For long journeys of two 
weeks or a month, I should recommend that they bo simply collodionised (for 
I have yet much faith in collodion), and then placed in a light deal-wood* 
case, amongst perfectly dry powdered charcoal: thus treated and with propedy . 
matured #uttings, I have every hope of successfully importing from Europe 
many a delicate plant, which it has been difficult to transmit even by Wardian, 
cases.* Mr. Mathews considers “the common mucilage of gum Aralnc, treacle, 
or honey, or syrup better,” and he is partly right if his view is simply that 
of sustaining the vitality, of the cuttings. The three lasti^med substai^cos 
however ore objectionable on account of weight, each requiring a quantity 
sufficient for the immersion of the dhttings. Gum Arabic has not this objection, 
and indeed answera,the purpose Veil,, though certainly not better than, or even 
a^well as, collodion; that having considerably higher powers of adhesion. ^ 

Mr. Scott also offers the following remarks in reference to Sr. Beau* 
mont’s observations, which were submitted at the iast meeting, regarding the 
too ^plicate tr^ment of Clianl^su Dampieri: 

* “I have re^ Dr. »Bdlumont’s lettfcr. ,I think he is quite i%ht about 
the misdupf dene aby ooddhng the Cli/hthusi it augurs well to bq one of am 
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^yest border animals in tlie cold season. No blotter illustration is required 
than the magniflcent plant exhibited aV yopr lost exhibition. Seeds sown in 
our fiower^eds about this time (early part of October) in. a' somewhat raised 
hnd sandy compost should do well.” 

TnAKBltlSBION PBOH £liaiiAI{D TO IKSU'OX TBEEB AHS FlOWEBIXa 

, SHBlina, HEBMETICALty ShAiBB, BT J’ATTBBlf POST. 

• ‘ Read the following letter firom -the, Superintendent, Botanical Gar¬ 
dens, N. W, P., to the Government, N. W. P., in reference to previous cor¬ 
respondence on the same subject introduced in the Proceedings of the last 
meeting. ‘Dr. Jameson’s letter, v^Uch is dated from Sahamnpore, 4th October, 
^ia forwarded to the Society by the Government of Bengal: 

“ I have the honor to acknowledge the rweipt of your docket, Na 
1408 of 6th ultimo, enclosing correspondence regarding the three her¬ 
metically sealed cases of plants received from Ur. Forbes Watson, by pattern 
post, on 29th March last. 

“ In the three cases there were 392 small plants i>ackcd in goat’s (?) hair 
perfectly dry, all the earth having been removed from the roots of the plants. 
All the plants were weU rooted. To each plant parchment labels were 
attached, dearly ail of which were either destroyed or illegible, caused by 
the moisture, from the phmts. No invoice was received with the oases. 
The plants identified were Oak, (Qneicus robur ); Ailantus cxcelsa, Black 
Poplar, (Populns nigra); Willow, (Salix) j Purple Beech, (Fagus purpurea) j 
Maiden Hair Tree, (Salisburia a(Uantifolia); yew, (Taxus baccata) j Barbary 
tiBarheris.) Several kinds of Pino, Fortune’s Holly, (Ilex Fortunianum); 
‘ common Holly, (Ilex aquifoUum); Maple, (Acer) j Plane, (Platanus Orientalis.) 
, “ But many of the stems of the plants were so thin a» to render their 
chance of succeeding, when the cases were opened, an impossibility,^ the sea¬ 
son had so for advanced. Had the cases been forwarded in Uecember, a 

*• 

great number of the plants would have succeeded. 1 have already btbught 
to the attention of Ur. Forbes Watson, on the experiment being again re¬ 
peated, that tlyi cases ought not to leave Bngland later thaq the 1st 
January; that (be thickness of the sterns of the plants packed ought not 
*to be less than 2-Stbs of on inch; that lead or zinc Nos. should be attached 
to each plant to correspond to the invoice^ which, ou^bt to be forwaided 
, by the Overland Mail. ” 

, b I, 

UlSOEUJLKBOUB COUUUNICUITIOES. 

The following letters were also submitted: c. 

1. From A. Grote, Esq., in reference to the insect!.'received efrom 
I.. ib. Futtegurh, as desttuctiv^to mustar^ an^ wheat crops, submi^Ud 

it the June Meeting. Mr. Qfote ^vrites^ “'yonrs.of 7th July anU 11th August 
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rec(#yeil, os well as the' parcel, the insect mntfnts ofwhich I ^t once made 
over to Mr. Moore of tljje India Museum, while I dcspatchcA the cotton 
wrapper to Mi^or Clarke. .Your ismets prove to be harmless ladybirds* 
Coccincllo, seven'punctata, in the mature and larval conditions.; The*bottie ^ 
labelled “ Maliuu” which .you call the musterd-tfestroyer, contained larvw 
only; the bottle labelled as having been so plentiful on wheat, contained 
mature bceties, as well ^ larvws 'These CMcnnellidm feed both as larv» 
and perfect beetles entirely ojj apliides or plant-lice Which arp roughly speal^ug 
synouymoiu with blight. The r/ots«shonld,de]ight in seeing them rather than 
look on them as cuenlies, though in so far as they betray the presence of 
blight, tliey arc« of* course unpleasant visitors. It must* have been the pre'** 
poudcrancc of aphis that injured the ButtegWrh sursoo ciops.” 

2. From Baboo Peary Mohurf Baneoce, of Allahabad, sending a “ MukbeV 
plant, with reference to the allusion to this plant in Lieut. Pogson’s com* 
innuication regarding Sarsaparilla, submitted at the August Meeting. Mr. 
Pogson remarks, “ that this plant is called “ Sarsaparilla” in Shakespeare’s 
Dictionary. Baboo Peary Mohnn Banoijee writes that this plant is exten* 
sively used by native physicians; the fruit is said to possess good medidnal 
qualities, but the extract is prepared by putting the entire sbrhb and water 
together and distilling oftj that water is used to a very large extent by thu 
Hakeems. It is called Infusion Mnhoe. The tree grows up toi tlJree or four 
feet. It is a common weed and does not require any culture.” 

Tlie specimen in question is recognised by Mr. Scott as Sola\^w»ruhrvm, 
q widely diffused Indian weed. *' It is largely used for' some medicinal 
purposes by the Hindoostances in Bengal, and for this purpose the jnicc^ia 
exprcsseil from the green plant t it is the Qoorjihee of the natives of Bengal. 
In the Mauritius, according to Roxburgh, it is used as a pot herb j and a poor 
one I guarantee it to be. The fruit may be edible, and appease hunger*, 
cravingsf but, the attempt to live upon it, assuredly will be, but a making 
unt(^ death. The fruit is called Mako by the Hindoostaneesj the plant 
“ Kachmach” ‘or “ Riungi.” The application of the term Sarsaparilla to it ia 
singular, tito two plants liaving neither morpholo^cal nor officinal community. 
The roots of another species--the Solatium Jacquioi — (^\i(^KanUharee of the 
natives) however, when beaten up dnd mixed with win^ arc given to check 
vomiting, thejnicqof the berry is also administered as a gargle, in cases of sore* 
throat, and also as,an* expectorant in couglis and asthma. A closely allied* 
i^dee^, scarcely distinct species— 8. ^igrum —^has the following medical ptppe)^ 
tics ascribed to it:—A gndn or two of the dried leaf have sometimes been given 
to promote various fjperetions, possibly by exciting a great and rather dangerous 
agi^tion in t^ viscera. It i»a narcotic, and according to Orftla, its extract 
^)ssc8ses nearly tho Soml power as Lettuce opium. In Brazil it^is call^ 
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' Car'ackkhu or Urea Moira, and when brhised ie applied either in poditicM 
•'or hatiis to painful wounds, and in generally ''inflammatory eas^ with a 
'predominant cxeiteiflent of the nervous System.— IdudUy’s Mediea. 

From Baron Vo'u Mueller, Director, Royal Bdtauic Garden, Mel- 
' bourne, acknowledging redeipt of bamboo seed and expressing his readiness to 
-interebange, and to receive th^ publications of the'Society. 

; . '4. Fronr the Under Secretary, tlovemmcnt, N. W. P., forwarding the 

'i^ulta of Airther trials with the American James River Virginia tobacco seed 
5n certain districts. 

fl. ^From the Secretary, Oovernment of Bengal, requesting that in 
'fhtore twq copies of the 40 hitherto supplied to them of the Jonmal of 
the Society be transferred to the Department of Agriculture, Revenue, and 
V3oimaierce. 

6. From the Secretary, Government ^f India, Department of Agricnltnrc, 
Itevenuc,' and Commerce, conveying thanks for certain copies of the publi¬ 
cations of the Society. 

7. From John Scott, Esq., returning thanks for his election os a 
Fionorary Member of the Society. 

Ih-, Tonnerre informed the Meeting that he had taken advantage of a 
'recent visitito Ceylon, to inspect the Royal Botanic Garden at Feradinea, and 
tliat Mr. Thwaytes, the Superintendent, had kindly intimated to him his 
readiness to assist the Society in .stocking its new garden with aU available 
plants in his possession in dnplicates and triplicates. The best thanks of 
the Society were tendered to Mr.. Thwaytes for his obliging offer, which 
wflU be shortly availed of. 

\ Mr. Lynam submitted for inspection two fine healthy specimens of 
handsome foliage plants, cis., Peperomia marmorata and Sdnehezia xpecta- 
hilit, which had been recently imported. Mr. C. E. Price shewed a well- 
flowered plant of lamatodis rosea. 


TJutrsden/, the SUt December, 1871. 

J. 1. Cbawvobd, Esq., Preeideat, in the Chair. 

‘tsb IVocecdings of the lost Meeting were read and confirmed. 

The following gentlemen were elected Members: ' 

Messrs. W, Liewhellin, Q. D. FTorring,^ Row, Percy 'Wigram, A. G. Tytler, 
3B. L. Edgar, Maharajah Bhugefuttce Mohbndra Bahadt^r, the Manager of 
3*am^re Tea Garden, the Rn^ of RnnGl, Lieut. R. Hunter. Capt. V. 
.GnaTain, Mm'oT W. M lioes, and Syed WclayeUAli'Khan. f? %> 

:^mes of the iEhUowhig gentleiten Wert i&lraaitted ae candidates fos 
election '• 
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,■ LWael lDg«Ig, Egq., Mahager, Namdung Estate, SceUiagar, -tTpp» Assam/ 
—proposed by Capt. W. Maitland, seconded by the Seerctarji 

The Maharajah of. Cashmere,—pipfosed by the President, seconded' by 
Baboo P. (J Miftr^.* • . , , 

A. Hotson, Esq., Merchant, Rangoon,—proposed by Mr. H. Krauss, second-*' 
ed by the Secretary. • , , ' * * . , 

Col. .T. T. • Sliakespcar,—proposq^ ,by the ]^ceudent,*apconded by Baboo 
P. C. Mittra. ’ . 

Capt. A. Cunningham Dando, fi. y. K.,—proposed by Mr. S. H. Robinsoif/ 
seconded by Dr. Tonnewe. . 

Lient. Daviso^, 15th Pussars^—proposed tfy Dr. T. ‘Deaumont, secduded by, 
the Secretary. , ’» 

The following contributions wews announced: 

1. 'llte. Annals of Indian Administration for 1868-69 and 1869-70, Pailj 
2, VoL XIV., and Part 1, Vol. XV.* Prom the Government of Bengal. 

2. Records of the Geological Survey of India, Vol. 4, Part 4. From the 

Superintendent. ^ ■ 

8. A further supply of accUmatiaed flower seeds from Nynce Ta^ Pronr 
T. B. G. Mathews, Esq. 

4 A quantity of tubers of Okriosa mperba. Prom Colonel C. S. Byder«r 

5. A largo supply (lbs. 20) of Deodar seed. From Dr. Wm^ Jameson. 

6. Spedimenof a vegetable substance found occasionally in the Ncilgherryi 
Hills. Prom Oswin Wliynton, Esq. Mr. fVhynton states “ that this sub- 
spmee is found at an elevation of 6,000 feet. The natives call it ‘little man’f 
bread’ in allusion to the tradition that the Neilgherries were oncC peopled- 
i>y a race of dwarfs. Should I be fortunate to procure a quantity, I will forward; 
it to the Society. Meantime, I shall esteem'it a iuvor if you can tell mb 
what the article is j it is found on the surl'occ and has at Icaat, apparently,: 
neither item nor root.” 

Tjje Secretary read the following remarks by Mr. John Scottr on the abov^' 
srrbstance: * 

“ The specimens sent from Coouoor under the name of " VdtU man’t bread’^ 
are thedbiedtubers of a salep-yiclding orchid: the entire tu^ beinginerpsted- 
with an opegrapluc lichen, while thtf other which is cut amf paired, is, as you' 
ramark, somethingi like the ‘ talep'mUree! Both are evidently, however, of tlie>- 
same species and %erf probably, one o* other of the. Neilgherry Eukphuu.* 
though the colour of tliese spedmeif is mneh less pure than the salep mw-ee»> 
of the bazaars, they seem none the less rich in bassorib,. so that extrcanelyi 
hard and homy thopgh they are, portions of them immersed in boiling water, 
readily swell and ac^re a* gclaMnous character. The specimbns sent by 
'At. ihiyntou must (fud^g by tb^ hard and bony texture and 
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covings) have be»li(3^ ibryean, and it would W well, to suggest to 'Ann, 
tbat in Ms .future promised hunts for the .^anV bread*'he also sends 
fiesh pseudo-bulbs or tnbm» of the terr^trial orchids xhich may then occur > 
this may enable us to determine th% species which yiel^ the *ptle man’s 
bread.*”. ' ' . . 

7. Sample of raw fibre from Sylhet, forwarded by the Offlciating Collector. 

■ Vr. Sutherland thus writra regarding ,^th|B fibre 

I hare the honw to forward herewith for examination'by your Society some 
S|iecimen of the fibre sent by Mr. W. .Foley," wlio remarks thus: “ The fibre 
which. I sent over some time ago was obtained fromr a plant called in the 
. remaci^ ** ooltn kamal ;** it is found aU qver Bepga’. I saw the plant 
in Bungpc^, when I was in that district some years ago. It thrives on 
Ipelahs and high fiat lands and is propagated by seed which ought to bo 
put down by the end of February or the early part of March. In good 
virgin soil, the plants will attmn the height of 9 or 10 feet within the first 
year. The great advantage of this ” oolta kamal” is that it is a perennial 
an^when cut down (which should he done about a foot from the ground) it 
throws opt a number of shoots: the stalks are treated precisely the same way 
as jute stalks# I believe a second crop may be obtained during the year. I 
tried the experiment on a small scale and I obtained only few seeds and that 
iate in the season. 1 have now a quantity of seed and will try the experiment 
on a large scale and will foruisb you with farther particulars. 

The fibre in question is the produce of Ahroma mtgusta. Mr. Hutchinson of 
Messrs. Tonlmin: & Co., considers it good, and is of opinion that it might bo 
used witii advantage by rope-makers for mixing with Manilla hemp;—value 
£ 35 per ton. 

‘ Mr. John Martin submitted some apples in an excellent state of preserva* 
(ion with tlie following note: 

*' 1 have the pleasure to forward for tho inspection of the McmhcrL of the 
Horticultaral Society some Knglish apples (Bihstoue I’lppins) picked by me 
from a tree in my garden in Devonshire, in tho middle of September last. 
'When picked they were tolerably ripe, lhad them carefully rolled in tissue 
papm; and, wiih some soft clothing, put in the bag in which 1 now rend them. 
Tliey were sent Ororland via Southampton,* and arrived in India on the 22nd 
"'O^bw. As you will' see they are still !u excellent preservation, though, 
they have already been twn months in this country. Jftdgi;:g by my success 
‘»-;titb these apples, I have no donbt, with q^dinaiy car<% msi> 7 , fine kinds n}ight 
tie brought to India.” 

HonmtOTiTUBAi. Notfeg. 

Submitted the following extracts of letters tnm Mr. S.' Jennings. .of 
AUohabadt 
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December .—“ I have j\igt received an excellent itatch of cattinga from 
Sqgland# packed in moss, by sample post. Kearly the whole we^ fresh and 
green, and I entertain^the Airongest hopes of saving 10 o>^|b of IS, a very good 
proportion I thiflk.^ *They were planted in a mixtn^e of sand and deaf-mould,, 
under a gloss frame, and consist of the following, alL of which I beUeve are; 
new to the country and, will bg great acquisitions. They, are CrMont ,— 
dohannls, multicolor, undnlatum^ ipaximum,*iuterruplup], irregulare, and. 
Tietchii. Dracceaaa, —Qi^foylei, Regina, Maclcayi, Mooreana and inagiuflca,* 
Ixoras —Colei, Dixian'a and crocaia jjbtjlans.” * 

19fS December .—“Advising despatch of a further collection of build and 
a box of roses, veil Jtnown,Nursery man* in London, ^ives the AiUowing ^ 

instructions. I send them to you for^uetal information, if yon tihink theia 
of sufficient interest. • . ^ 

“ JLchimenes, Oeenerias and OlosirUae —Shako out the 'material at once and 
re-pot in a mixed light sandy sdil, just covering tlie roots, that b to say, 
about i an inch of soil over them, and place them in a bath-room where there 
is plenty of warmth, and keep up a moist atmosphere by frequent syringing' 
of the walls and throwing water about the floor for a few days; then, syringe 
them slightly at first, still keeping up the moist atmosphere around them, and 
as the foliage devclopes itself, you will increase the quantity of moisture. They^ 
prefer shady situations for growing in. , • 

“ Caladiume will require the same treatment, except that the crown of the 
bulb must stand above the soil, and they must not have any water pn them 
till they show symptoms of growth. This will be induced by the damp ntrnos* 
phere and the warmth of the room. Immediately they commence developing 
their leaves, give water moderately, and ultimately stand them in pans of 
water, or plant them out in marshy situations, or places where they will get 
plenty of irrigafiou. . , 

“Anu^yUis iuclndiug Valotia purpurea —Plant out or shift into 7-inch 
pots, and let them have tlie bath-room for a little tiifle just to. exdte growth,; 
you may then put them where you please. 

“ ChrcMBKM—Treat much as you wuld Cedadia. 

Degoniae .—Let them,remBia in the pots they are sent in, being establyshed 
there, when they commence growhig, shift them into pom a si;m larger, and 
when in ftdl growth, they take water freely. • * 

" Eucharie —Shi|t this at odee into a larger pot. Give it a few days in'the^ 
tikth-room, in a damp atmosphere, after that gpve it abundance of water ancl^ 
warmth. If you have a pond, you npiy plant it in the margiu, where it pd]} 
be flooded occasionally. It delights in mmsture and is a native of the Brazils 
wh^ heat al^ moisture prevail. Imantepht/Uum will do very well where 
tflb Eucharie docs. 
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: “ Cgclamn Jf jou ; plaat them oofe 'be- gu^ yoo jpai 4 

ooiuidentblaUiiKnui^of rtibUe, bficfcbat%4n/thiz|^.ia that way, either iaeov. 
poratiad with the soiUor what is better'q, foot or e%ht|Mn inches ondw the 


bnlbs,.«^d about » foot of toil above the nibbie. Three tU^^cionm dklike, 
l^^ too mnch molstnre at the root; Imd, too much exposure to the sun, and 
3rd, cold winds. How hot \H‘ndg witt affect the plant* wili depend upon, their 
being in leaf or dmrpumt at thd'time, r , . ~ - 

" jdlies 'pre^ amoderately stiff soil, and like growing where there is aiittie 
shade. Tliej must not have an; manure pxoept In a clew lu}uid form whoa 
the; are jh growth, and you may give aa mnch as yon like then. The plant 
/ likaa it,, hot it is (toh io the bulh to have any gross ^anure ^bout ih Grow 
lilies, eithet in pote or plant tbesi out^ If the latter, let them have shade at 
^a roots and attend to them with mouturedu dry weather. 

“ The Clkiia will take the same treatment as Imantophyllum. 

, " Olorioia —^Thesameas Achimenes. ’ 

As to the roses, Ir^, when the case roaches you, place it in a daik room and 
ans^w the Ed.. The second day let a very little air in. The third di^ remove 
ttie lid. Th^ fourth day unpack the roses, then pot them at once, and place 
them in a balh-room, syringing the sides of the room to give a damp atmos- 
hete,hntgiye.Bowater atth&roots forsay a week. Twice a day syringe the 
roses just te‘ inoisten the wood, and at the end of the week give just a Uttle 
water at the toots, and os the plants show symptoms of growing, increase 
' the water. When put of all danger, and yoU know that they are alive, gradually 
■eousfann.them to the air then cut back to within three or four eyes of where 
they were pruned Iasi” 

. The only point upon which I have doubts is the advisability of planting 
dut Achimena, Gloxiniat, and Caladia when received instead of keeping them 
ffry.till March and April; the rest is good useful advice. . . 

! Mibcbm^ottb CoMMUirrcATioire. 


* Letters wm submitted from Lieni J. F. Pogson, su^esting ,the intreJuc. 
Qoii into Upper India of the gigantic yam of British Burmeh. The follow* 
ing i{tmctfaet of Mr. Pogwu’s tettw: 

.may hm mention, that the “ CUmase” potatos, were very superior, and. 
^ .aa two :geniiemen in .this station have nopr a supply of them fbr next year’s 
-jibwiB^.lhni r^nabie variety will soon he established. ^ ' 

I " Thopdtajto disease has apparently extended to all potatos raised in. Simli||.. 

lent' f^ wila to this station, are very Sno to looJc.t^ and W large'' sise, 
bt^'h^jW.hcdlM’lil^aro ydlow and waxy^ hive a^'peculiai' smell. The. 
best' in tbe' market l|ae small potatos, and of these oife-lu^st^'signs of 
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“ Jlrtien the entire stodk of this diseased potato ^es diit, there will W »ro«f 
chance ot better rarieties being introduced by the authorities, in the tn^niSitih 
however, .1 think it,would be adv^ble for the public gbod.if'home oth^ 
vegetable was iu^injcfnced for general conahmptlon; Colohrf Brown,;the Deputy 
Commissioner of the Mergni District, British Bunnah, has recently submitted 
his Report on the “ Seldhs*” and states that this peculiar race of people, sprear 
fish and wild pigs, which, constitutoitheir principal artihlss of food.' TraAles 
and shell-fish also afibrd them subsistence, h^;ether«with yapis, which groW,on 
;toe islands, and are sometimes fOtmd of th|^y pounds weight ' * 

"If this splencfid yam was introduced into Bengal, theN.W. ProrinceS) 
Code, and the ^njanh,, we shpuld have something to fajlhack npon, whMa 
potatos are not procm'ahle; and it js just possible that the natives will eat 
boiled and rested yams, if they tan gpt them at the same price as rice,' oa 
inferior flour. 

“ The constant recurrence of fanune shows that something should he done 
to meet the evil, and ahoditthe simplest plan would he the formation of plaU'^ 
tain plantations, in the vicinity of villages, fhr removed from high roads pnd 
railways The yam planted near a plantain, 'will come to perfection,, even 'if 
the fall of rain is slight, and with these two additions,^to the drdiuary stock 
of food, the advent of a drought need not be looked upon lo a dire calamity*, 
jvhich can only be met by appealing to the European pablio,fof charitable 
subscriptions. 

“ There are few iriUagos in India, so highly*cultivated, as to have no^cially 
rpcognised waste, or uncultnrahle hmd, and as snch land' will answer fbv 
plantain cultivation, official sanction to grow it free of cost, (or revenue}; ja 
all that 'is needed to start the project; of Qourse where the plantain is un< 
known, the anthoritics will have to supply young plants. 

“ I feel certain that if the Government was once convinced of the gvCat 
Value ofdhe plantain as a producer of food, that it would offer inducements 
to tlto lyots and semindors of districts more or less liable to famine, to grow 
plantain by tl!c acre as regular crop. We are told by Baron Humboldt that 
“ the same space of a thousand sqnaro feet, which will yield only 463 Bia ot 
potatos, hr 38 fits, of vsheat, will produce 4,000 His. of lynanas, and an ^ a 
shorter period of time.” * ^ . 

■ “ The unripe fjuit is sometimes used as bread ; it is dried in the ovot, 
and In this state i*patbn in the manner Of bread.. When thus dried, it may 
hi kept for a long time without spoiljpg, and is nsnslly carried with thegi 
tills dry state, by the natives when they are proceeding on a long journey.”—^ 
(Vide Chemittiy o/fiommon L^e, Pr^ettor Johntton, pp. 109 io 111. 1 • ' 

“Jbi tropicitlt^snerica, s^ntsO} lbs. of tiie fruit, or 2 His. of the dry meal, 
w{th. i8>. of salt meat 8r fiSh, form the ({fuly> allowance fiir a labourer, ^whetiiej 
sl^ve or free. * 
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The planjbaiiu of 4Iarta^n 'and Bnnnah arc famous for th^ size and 
flavor, and v<ery good descriptions exist all over Bengal Proper, so there con be 
no difficulty about obtmning young plants and suckers ; and if the experiment 
of planting; them ans tried in the district of Sirsa, whar^ fhmine is now 
raging, (vide Mr, Depnt^ Commisrioner B. 0. Melvill’s letter) the starving 
poor would have the satisfactioa of knowing that tthby have seen their last 
fiunine• * « • • *, * 

}t was agreed t}iat Col. ■Brown be addressed on the sulgect. 

* From the Same oh tlio subject qf the Mukb and Mukoc plants, with refer* 
ence to previous correspondence. ' 

I “I have noticed ‘.'observes Mr. Pogson” the rcinark^on the subject of the 
Mukoe. (Sarsaparilla) which appears in the Society’s Proceedings of 23rd 
November last. The “ Mtiio” of Sha^espeab’s Dictionary is distinct from the 
" Mukoe" of the same work. Muko means name of a species of Solannm 
(Nigrum). Tlie word Mukoe is Sarsapanlla,— vide Dictionary. Tliis latter 
plant has a leaf very like the ** Zizyphus Jnjuba.” ' There is lots of it in the 
jmtgle at the tbot of the hills, and its fruit is^by no means bad, being some¬ 
what like a small “ Bair" size tliat of a large man-ow-fet pen j colour deep 
pnrple like tlfe “ Jaumun." I believe the kernel of tlic seed is edible. 1 will 
(Secure samples if I go to the Sewallicks.” 

From the* Secretary, Agricultural and Horticultural Society, Lahore, return¬ 
ing thanks for the last published Number of the Journal, Vol. 3, part 1. 

iVom<the Secreta^, Agricultuial and Horticultural Society, Madras, to the 
same effect. 

(From t! Sandys, Esq., a printed notice of the mode of working a machine 
which he has invented for removing the bark from the stem of the Rheea 
plant. 

Froai Bonavia, Secretary, Agricnltui-al and Horticultural Society, Lnck- 
now, promising to scud grafts of ccaliutt fruit trees and rose plants for the 
qew garden, ■ 

Mr. John Lynam subnutted a plant of fii^enbachia Tf ierii and a new 
■Caladium, —Meyerbeer. 

Mi. Archibald Itogers submitted Cyclamen Perdcut^ in bud; root>received 
fihm England in m69. • 

> ‘Five marks were sKvarded to Mr. Lydam for each of the two plants, 
*(Peperowia marmorata emd Sanehezia epeotibUie) brought before the last 
••Meeting; for the care taken of them since ho received them from the Botanfe 
OarddXL Had these plants been imported by Mr* Lynata they would be 
desenring of 10 macks each. ^ 

A. H. 

* Secretat^, 
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B^ortffom the Council of the Society at the General Meeting^of 

the 18th January, 1872. • 

» 

The time hits again arrived when the ConncQ are expected to 
furnish the usual exposition of the affairs of the Society. 

To commence with more immediate concerns, the Executive 
have the pleasure to announce that the number of newnames 
(•133) added to the list during 1871, very nearly equals that of 
last year, and is' above the usual average. It is gratifying ft> 
note again that there has been an equally large accession oS 
Members (10) firom the native community as in 1870. . , 

The following tabular statementt affords the details more 
fullj in comparison with foregoing periods, while 'at the tome 
time it represents an analysis of the constitution of tho Society. 

The laptos alluded to in the last column comprise 14 deatfasf 
(a smiSler average than usual); 51 resignatioi»s (a ftiU pre> 
portion), and 89 removals from the list. This last number very 
much exceeds ajiy previous record; and it is therefore necessary 

^^--7—• 

* • For tabular Statement, sec next page. • 

t Messrs. C. Ducaa, Q. Smoaton, J. WUte Smith, Q. G. Mercer, iu B. 
Sonne, J. M.^. ChSke, M^or J. T. Tovey, Major C. M. McMuUin, Dr. Bed- 
tfgS Alien, M^]of-Qen^ Sroome, Cplonel John Colvin, the Hon’bla J. 
;[J.;^Nonhan, Cap^ W. S, Milkrcl, 1^ Dr.* J. Fswcus. * * 
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'Of these 817 Members, 168 are resident in Calcutta, 563 in the country, and 116 in Europe. 
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to mention that in adHition to the nnniber (27^ who cpme ander 
Section 6 of Chapter; III. of Bye-Laws,— viz., four years 

absence from ^ndia, the names 5f 61 .have been withdrawn partly 
for non-paymenf of subscriptions and pardy for not responding 
to the call to rejoin cu their Return to India: a large r-ojfortion 
of these, 6J, have not,coutriJ)n,ted to. the ftinds, of t e Society 
for the last three or four years'. The fact that qo names wqrer 
withdrawn in 1870, on eithbr * 0 ? the above accounts* hjin neces¬ 
sarily much increased the number for .the Iasi; year. ■ i ■ 

Of the total r^l ^umbdr (847), at the closd of 1871', after * 
deductiug the above-mentioned ’deaths, resignations, &c., 33 a;re 
life members, 22 are honorary, associate, and corresponding, and 
77 are absent from India,—leaving 715 as the actual number of 
paying members on the list, or nine more than last year. 

The Council have again to congratulate members on the can- 
tinned financial prosperity of the Society. The total ambunt of 
receipt for the past year, it will be seen, is‘in excess of the 
previous year by Es. 1,033-14-10. Such excess has not arisen* 
from any extraneous items, or from the admission of “life 
members ” as in previous years; and therefore the excesp pannot 
bjat bo looked upon as most satisfactory. It would have been 
still more so had not the Society to contend against the diffi¬ 
culties and loss sustained by large quantities of imported vege^ 
table and flower seeds having been rendered useless by long and 
continuous rain destroying their vitality, thereby rendering it 
necessary to have them thrown away instead of being sold as sq 
mu<5i “ surpdus stock,” and proceeds brought to credit. While 
on this subject, it may not bo out of place to mention, that in 
ordering the annusd supplies of seeds for 1872, ^ the Seedsftiein 
have been specially instructed to have each individual Member’s 
sliaro separate!^ packed in hermetically sealed tin cases before < 
shipment, to guard against a recurrence of the extraordinary 
dampness complained of last year, which not only destroyed the 
vitality of imported varieties, but also to a great extent well- 
gathered well-dried acclimatized seeds. The Council desire 
to record the sense \he^ entert^n of‘the good feeling eviqpbd bjs 
Members generally IhrougKoqt the^ Vexations disa^oiutment 
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experies^' in t&e' noia-geiimiiuitioil of tlie seed^ iind «te Iri 
hopes the &teps itbw token will pieyeni a'tTecarrence of failnre; 

The arrears from Hmbera pn Ihe closing of <thp Accounts for* 
1871, is a trifle l^s.than that shewn in 1870, 'viz.', 1,777-8-11 
againelt Hb. 1,790-3-6. These also ^contrapt-fai^orahly, shewing 
that the worlring'of th^ Society in,187J, j^ielded Bs. <48,896-1-2 
a^inst Bs. 41,874-12-‘ll the provipns year. 

' While.renMtt'ldng on the *‘4«T(»fs”* the Council have to record 
that th^ large sum of Bs. 6,786-15-1 shewn in the Memorandum 
or Summary of Accounts for 1870" due ‘from ' Members for 
Upwards of three and more years, has at length been written off 
■to the debit of Profit and Loss Account as hopelessly irrecover¬ 
able. Of the balances of arrears‘due from Members for the 
years 1868, 69 and 1870, the following disposition has been made. 

The stun of Bs. 264-10 has been written off to the debit of 
Profit and Loss Account out of the Bs. 807-9-0 still due from 
Members who availed of the privileges of their Memberahip for 
the year 1^68, and Bs. 116-10-6 out of Es. 126-3-6 due from 
Members who participated in the year 1862, leaving the “ arrear ’ 
list’* op the 31st December,'1871, as.follows: 


Arrears for 1868, i 

Bup 3 ) 08 ed good, 

Rs. 

42 

15 

0 

Do. 

1869 

do. 

w 

9 

9 

0 

Do. 

1870 

* do. 

n 

214 

9 

0 

Do. 

1871 

do. 

» 

1,777 • 

8 

11 




Bb. 

2,044 

9 

R 

11 


It gives the Council pleasure to mention that the rale requiring 
flje •publicatioi^ of the names of ex-membefs and others who 
after amling tbempelves of the priyileges of their Membership, 
ilepudiated their liability to pay the balance of, sn^ription, &c., 
for the year,' has worked satisfactorily. ■ ’ e 

■ 'Ae ImWlitilBS of the Society ^rthe yiSar under review are 
slightly less thatr that of the previous year,; in'z., Bs. 6,320 
agamst. Bs. 6,508; but it will not suffice to pass* d^er the dif- 
forenoq, alihoUgh foyonble, ‘ without fiirther ramc^ka In 1875, 
the Sociefy rendi^fod to'&eds 2 iv^‘ attd others ai Bdme Ba- 
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6,6t6r.3-?, leaving a of Rs. ^50^ of the 

receipts of 1871. ; The at&ount, remitted in. ?1871 
seeds the soi^ qf Bs. 17,OOOf bang more tian Rs, 11,750 in 
excess of tlAt remitted the previous year. ?rhat\ the 
balance of liabilitiee for the^ year 187> sliould stiU be heavy is 
easily aocpunted fovj In no, previous year* ^did the Society 
indent for so large and varied a coUeotion of seeds at suqlt 
greatly increaised expense'asan* 1821, and on no previous occA- 
Sion had it been relidered necessary ,to thro^ away ^e 6e^ m 
such large qrfantitieB as iif the pas^year. 

The Council cauhot closq this portion of the report withOTfe 
offering some remarks for the co&sideration of Members, relative! 
to seeds, foreign and indigenous, -which from time to time are 
presented to the Society and held available to Members for ex< 
perimental trial and report. , • 

These seeds are freely taken by Members, but it is rarely that 
any returns are made of the result of sowings, which is unfortu¬ 
nate, as such omission on the part of Members cannoj fail to b« 
prejudicial to the interests of the Society, as it -wifl deter snch 
free contributors from operating -with the^ Society. The object 
of such returns is to enable the Society to publish the result of 
the sowings, and if this information be withheld, the utility ,of 
the Society is crippled.' . • , 

The an-angements with the Royal Botanic Garden to meet the 
applioj,tions of Members for plants has continued to work toler¬ 
ably well. The Council are indebted to the Superintendent and 
Curator of‘the Garden for their kind co-operation in supplying a 
portion of the plants—and in several instances rare plants—■ 
which Ithe present limited stock remaining in the ground formerly 
occupied by the Society, rendered so desirable. The dcspatch,of 
cuttings by.pAttern post,, commenced in 1870, continues to pro* 
^ss satisfactorily. The total number of cuttings has aggregat* 
ed 14,600. In addition to tliese, there has been a total disl^ba* 
iion of 2j389 £gut-grafts and 8,423 ornamental planta to rather 
mpre than^QO appKcante. : i; 

Hie Council are gkd to be tJ5ls to notify, in connection vri^ 
this subject, Smt th^ to ‘Oovenmept far the pi^ 
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of land to the Soath of Bdvedere haa proved successM. Thid 
spot contains abont 42 beegahs or 14 Engl^b acres. It has been 
transferred to the Society in perpetuity on e 9 n^tion of their 
f relinquishing the annual grant from Govemmeilt of Rs. 6,000, 
and oifcthe under8taj;iding»that it will not be appropriated to any 
other purpose than that o:0 an Agri-Hortio^tural Gar4en. This 
Condition has been accepted and'possession of the land will be 
taken from the commencement of !l8?2. The Goujacil take this 
opportunity of congratulating the Sociely on having at length 
'sepured a j)iece of ground in ^so desirable a locality; on which to 
resume those active operations r^hich have been suspended for 
&me time past, as well as to’hdld their periodical exhibitions of 
vegetables, fruits, and flowers. The correspondence connected 
with the transfer of this land is fttUy recorded in the Proceed- 
ingg for September. 

The annual exhibition of vegetables and flowers was on a 
necessarily limited, scale consequent on the non-obtainment of 
tents Laving rendered it necessary to hold it in the Metcalfe Hall. 
Several novelties in the floricnltnral department and some good 
specimens of vegetables were submitted, but the general colleo* 
tion was (altogether inferior to former years. 

Several rare plants have been introduced at the ordinaiy 
monthly meetings. Messrs. Lynam, Mowbray, Rogers, Pigott, 
Cheetham, Price, and the Rajah Suttyanund Ghosal have con¬ 
tributed. A few plants have also been submitted by the Royal 
Botanic Garden, 

A correspondence has recently taken place with the Govern¬ 
ment of Bengal on the subject of holding another exhibition in 
January, 1873, similar to that held in January> 1864, under Go¬ 
vernment auspices. The Council entered fully into the question 
of persevering, and well-sustained efiqrts being 'made for. the 
improvement of Agriculture, through the podium of such peri^ 
odioM shows; but His Honor the Lieutenant-Govenior was not 
prepared for reasons stated, m., the Census and Cess work in 
hand, to pledge himself to an early exhilytion. 

Since the puWication of the liast Report, thle Government, of 
India luis. inaugurated, a dept^tmept of Agncultur^' Reven^ef 
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ftni Commerce, which the Connoil ttnst wil^ probably become 
more nsefnl, as in the jsro^ss of time it obtains a Mr insight 
into the vari^ requirements tff this vast country. The Council 
has already befin able to supply some valuable infomation to « 
this department and hopes to con&iud a correspondences likely 
to tend to^mutual advMitege. , _ • • ^ 

Allusion was made in the last Report to the ^offer’ of a prizS 
for the best paper on the ddltivatiop of the tea- plant and manu¬ 
facture of tea. This has been responded tp by tho receipt of 
eleven treatises,‘some frtfm the hi|l8, the others'from Ijie plains.* 
These are now befiJre the jpd§;es specially appointed to report 
on them and the result of thei^ adjudication may be shortly 
expected. • 

Various tropical products such as tobacco, silk, cotton, Carolina 
paddy and fibrous materials, have been constantly brought before 
tho Society during the past 12 months, and several interesting 
papers regarding them have been submitted- The Society haS 
been in communication with the Acclimatisation Speieties of 
Sydney and Melbourne regarding the wild silk-yieldera of India. 
The important question of tree planting in Upper India has like- ' 
wise been engaging attention. It is satisfactory to learn, on the 
best authority, that in the Punjab which is the most denuded.of 
trees of any of the provinces of Upper. India, Government is now 
spending nearly a lakh of rupees annually by direct agency on 
plantations; and that in the North-West Provinces, a special 
officer has been appointed for the propagation of fruit trees at 
Rj5ieekhct,*for distribution over the country. The introduction 
of a system of cultivation and preparing of tobacco, possessing 
first-rsilte qualities, ns still a desideratum. Much care is doubtlras 
necessary as respects the cunng, but now that increased attentipn 
is being attradted thereto, we may reasonably hope to see thiq 
difficulty overedme at no very distant day, and our tobaccos tako 
them proper place as a staple Indian article. - * * 

Two number^ of the Journal have been published during the 
jgar nndef review, viz., JPart 2, Vol. 11., and Part 1, Vol.. III., 
new series. The^ both contaiA mtioh in^psting info^atioy. 
Che “ Wo4s on Horticaltnrd firom the pen of Mr. John 
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Scott, €nrator of the Botome Gerd^, and “ Bemar1ar> oa 
the pruning of Tea ” by Dr. George King,"^upermtaadent, Boyal 
Botanic Garden, Are especially Talaable. Severn;! other interest- 
1 .ing.comnmnications from various members have'also been pub¬ 
lish^ during the year.in 'the “ Proceedings,!’under the head of 
“ Horticultural Kotes.” The Co^ctt consider that tjhey cannot 
better close this brief review of tKe history; of the past year than ^ 
By inviting more frequent coptribu^ofls ^om the ipany members 
scatter^ all over the country. It cannot ‘be denied that the 
’number 0 / correspondents has not increased ■’in‘proportion to the 
number of subscribers. If only bne membeAr in ten would con- 
Iribute an item of practical information, founded on facts and 
the result of his own experience,*—not deterred as too many 
seem to be by the idea that such information is well-known or 
has been previously communicated,—a mass of important observa¬ 
tions would be speedily collected wbicb would tend to the ad- 
'vance of agricultnre and horticnlture in India, for—it should 
‘'always be remembered—to quote the words of the honoured 
founder of the Society—that “ a body of men engaged in the 
same pursuit form a joint stock of their information and experi¬ 
ence, apd thereby put every individual in possession of the sum 
tqtal acquired by them all” 
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Statemoni of Receipts'and Dishwrsementa of llie *A/»iitfin^Tnn w. and 
Horticciturai, SocjETir OF LfDiA, from let Jarmafy to SIa# 
Decembery 1,^71.? 


BECBIPTA 
From MembetB—Subscriptions col¬ 
lected during the year ' ... 

From Government Annual Donation 
. ,, Accmiligs of Interest ■ from * 
Government Securities, &c. 

From Accruings of Interfet .on* , 

other Investments ,.7 

From Proceeds ,of Country Vege¬ 
table and other seeds 
From Proceeds of fruit grafts 
„ „ of Surplus Stock St 

American and English 
vegetable and flower Seeds 
From Proceeds of copies of publica¬ 
tions of the Society 
Prom Proceeds of Camphor wood 
boxes sold 

From Members—Amount for glazed 
(wses, pots, packing charges 
for seeds, Ac. 

From Proceeds of seed Cabinets sold 
„ Amount of freight re-paid ... 

„ „ of Suspense Account 

in deposit for appropriation 
on various account 
„ Estate of PertabMarain Singh 


TosAt Ubcbipts, Rupees ... ... . 

Balance in the Dank of Bengal on 

the SlBt December, 1870. 

Oband Totap, Bupees 

, DISBURSEMENTS. 

By Messrs. James Carter & Co., for 

seeds supplied in 18^ ... 8,631 4 
„ Messns. Vilmorin, AndrieuxACo., 

seeds supplied in 1870 .., 2,687 9 
„ Messrs. Law, Somnes, ACol, f<n 
seeds supplied in 1870 and 
1871... , •■ .r. 2,839 8 

• Messrs. Barr A Sugden for seeds 

• supplied in 1871 in part... s6,679 13 
„ Messrs. D. Ladreth A Son for 
seeds supplied ba 1871 in 
part,... • ... ... 2,031 12 


23,00^ 

6,000 


10 

o 


i,m z 

99 IS 


•1.8^ 


1 4 


364 

1 

3 

1,345 

11 

0 

3,607 

0 

0 

181 

0 

0 

20 

12 

, 0 

4,118 

10 

0 

525 

8 

0 

677 

4 

9 

.608 

7 

8 

3 

7 

•3 


■ 11,242 
41,118 8 
1,762 7 
42,880 15 


1 11 
3 


-17,769 15 0 


Carried over ... 17,769 15 0 
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Beport of the Agrkidtvrat. 

'■’Bronght forward ... 17,769 16 


By Sundry parties for country vege¬ 
table seeds,* potatos, wheat, 

■ 4S!. 

„ Sundry parties for English and 
* • French vegetable seeds for 

fhrthor free distribution to 
such Memt^rswho (i^dtled 
lailnre of the imported an¬ 
nual supplies ... 

„ And fpr cost of frt4t grafts, pots, 
'. . Wanlian.coses, boxes,'&c., 
X on account of'Members'in- 
- (^udiug tost of analking 
^ certain specimens of earth 


249 6 0 


2 0 


.481 6 9 897 12 9 18,767 11 9 

l 

Libbakt Account. 


' By Sundry parties for Books pnrehaadd • ... 246 11 0 

„ „ binding Books.., ... 43 8 0 


PniNTiNa Account. 

„ Sundry parties for printing letters of colls 
modey receipts, Ac., Ac. 

JouBNAi Account. 

« 

„ Messrs. T. Black A Co., printing 700 copies 
of Journal Vol. 2, Part TI., Now Series 
, and 780 copies of Vol. Sf, Part I. ...1,411 8 

„ City Press printing Proceedings of Meetings ... 818 12 
„ Biwop’s College Press, printing Lists of Mcm- 
. bers. Index to Koxburgh’s Ploi'a Indica, 

and sundry other wor^ ... ... 430 6 

> „ Sundry parties for preparing matters for the 

Journals ... ... ... ... 50 0 


290 3 0 


238 12 0 


Nubsest Oaboen. 

> „ Establishment ftom December, 1870, to Novem¬ 
ber 1871 . ...1,001 9 8 

„ Purchase of seedlings, pots, boxes, Wardian 

cases, including Dinghy hire, ... 826 15 3 

V 


2,405 10 3 

« 


*NeW GaeDEN ACCOUNtAT Ampobe. 

*„ Bent of house for 6ctober and Novembw, 1871 200 9 0 

„ For purchase of 100 Bose grafts ... '... 169 p 0 


6 6 


860 ‘0 0 


ESTABIISHipNT ACCOUNT. 

„ OSSce Establishment from December, 1870, to * 

November, 1871. «. • *11,648 9 

'* ^ \ * t — i - .i. . .ft.. 

, ^ Carried over ,... ^6,428 IS 8 
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, Brough^ forweld ... 3^,428 15 3 
ABTEBTUmCgST ACCOCNT. * 

By Adrortmng TJiptioes of Meetings anti seoils for * 

dUtributiiAi, &c., &c. ... * ... • j203 *9 6 

•FbEIBHT ACOOTTNl^ •* 

„ Freight paid on Iwxes df*8«ed8, Uboks, Ac., from 

Loitdon, Mclbouruc, 4<!-i • •... . !.. 794*^,0 7 

and on packages of seeds, &o., sent to 
Members ...• ... * 715 k 0 

. . , --- i,c^ 11 r 

* FnBNITtrBI! Accouni. , ’ . 

Sundry parties fof pnrcliase of iiirniture ... 1,0A. 14 0 • 

IMbtcaibb Hritn itecovsT. 

Proportion of House, Police, anrf Ligliting rates 
from October, 1870, to SoptemW, 1871, 
and waterrat^to 31stDeiiembcr,i871... 661 8 0 
„ Sundry petty repairs, &c.... ... ... 69 7 3 

- 720 15 3 


Stationeet Account. 
„ Sundry parties for stationery 


7^ 3*6 


Rebcnd Account. 

• • 

„ Sundry parties for balance of accounts refunded 84 6 11^ 

FiiOaicuiiTUBAi Snow Account. , • 

„ Sundry parties for cost of decorating tlio Hall 

and other petty expenses ... . ... 368 4 3 

„ Sundry parties as pecuniary rewards ... *428 0 0 •* 

Messrs. Hamilton & Co., cost of eugranng in¬ 
scription on silver medal, presented to 

A. H. Mowbray, Ksq. ...* ... 10 0 0 • 

.- 800 4 3 

, Tea Essay Account. * 

„ Sundry parties advertising prise for the above ... 51 8, 6 

• Seed Cabinet. 

„ Payments on tliis account'^ ... ... « _ 615 8 0 

• . Petty Chaboes Account. * 


„ Postage on Letters, Journals, &c., sent and 

received ... ... ... ... 248 3 2 

„ Dank* of Bengal Coat of stamped cheques 

Commission on interest dnawn ... 10 9 9 

„ Punkawollahs, pensions, hacliCTy> nnd Cooly , 
hire, exifra packermcn, lauding and for- 
waringsfhatges, coat of tin and wax 
cloth, sealing-wax, tin-men, carpenters, 

guuuv-mon, &c., Ac. • ... ... 839 10 4 » - 

- 1,098 7 & 


BalancS in the Banl of Bengal on 31st 
DccenJber, 1871 ..*. • 


lU 


«• 


PBAVsfdTAir, Rupees 


...41,613 8 0 

... 1,267 7 8 

. 

... 42,880 15 3 
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LIST OP MEMB'EES 


or THB 


ilritnttuvsl. mvS Sowtg 


• or 


INDIA. 


DE OEMBBB 3Ui, 1S71. 


ALPHABETICALLY ARRANGED 

• • 


• IND 


DISTINQUISHING JIJE YEAR OF ADMISMON « 






' Ircsib^n’t: 

j. A. CMWFORD, ESQ^. 


Irwib^nts: 

DR. C. FABRK-TONNKRRE. COL. E. H. C. WSNTLE. 

W. STALKARTT, ESQ. * .RAj#H SUTTYANUND 01103411 

J3AHAD00B, 


^erwttui attb ©OTSttm. 

A. II. BLECHYNDEN, ESQ. 

Itcmkrs flf Cuan:ctl: 

A. H. MOWBRAY, ESQ. 

L. BERKELEY, ESQ. 

S. H. ROBINSON, ESQ. ’ 

BABOO RAMANAUTH TAGORE. 

R. BLECHYNDEN, ESQ. 

W.- BIGOT, ESQ. 

M. HENDERSON, ESQ. 

B. D. COLVIN, ESQ. 

IBABQO PRATAP’A CHANDRA GHOSA. 

T. H. •WORDIE, ESQ. 

BABOO PEARY CfiAND MITTRA. 

H. COGSWELL, ESQ. 




5^atron;‘ 

HIS EXOTLLKNCY.THE EIGIJIT HON’IILK EARL Of MAYO. 

Eisst of ISetiibera., 

* This mark denotes Metnbera who have coij^pouided for thdr Animal So}):* 
scriptions. • , , • ’ * . ' 

f This mark denotes Mijin^M prhp are abpdn^ from 'fpdia. and there&|^ 
non-contributors. • ^ ■ 

j; lliis murk dcnofbs MenSber; who, though absent, are (tesirons of oentti^* 
ing their Subscriptions. * * • 

.. 

' HQTIORA.Ry IJEMBERS. 

The Right Honorable Sir Edw(prd Byan, A. M., , 

F. £ S., London ... ... . ... 1828 1841 

J. Mackay, Esq. ...» 

Don Ramon do la Sagra, Island of Cuba 

Dr, Justus Leibjg, Profossor of Chemistiy in the 

University of Giessen ... ... W48 ' 

The Right Honorable Sir Lawrence Peel, London 184B 1856 

R. Fortune, Esq. ... ... , ... * 1856 

A. Groto, Esq., London ... ... 1837 1808 

The itevd. T. A. C. Firminger, London ... 1851 186» 

Baboo Peary Cliand Alittra, Calcutta... ... 1871 

John Scott, Esq., Curator, Royal Botanical Garden, ^ 

Seebpore ... .. • .., '* 1871 


CORRESFONDI'NG MEMBERS. 

D. J. MacGowan, Esq., M. D., Ningpo 
Mons. Natalis Rondot, Paris • 

Capt. Thos. Hutton, F. G. S., Mussoorio 

LientT-Cql. W. H. Lowtber 

Jitties Cowell, E^., London ... ... 

Dr. H. Cleghorn, Edinburgh 
Vanse, Fretwell, Esq., Supdt. of Model Farms at 
Bhifrgaums, Einideish 

C. Brownlow, Esq., London* ... t.. 

liieut. f. F. Pogson, Umballa ... • 

Dr. George Xfing, Supdk, Royal Botanical Garden, 

• Seehpore * ... ... 


ASSOCIATE MEMBERS. 

' Cfapt. E. Nisbet,. London ... 

Deo. Bartlett, yaicatia . * • .g,- 


1831 

1858 

18b'l 

1864 

1864 

1867 


*1869 

1870 

1870. 

1870 


-1842 

1 #: 




OBDINAEY MEMBERS. 
A.'. 


• * I 

t 

ABBofT, Horace, Esq., Rajahpore via Koosteah ' 

Abbott,t Lieut.-Col., S'. R, ■ 

Abdool Gunny, Kajee, Zemindar, ’Dacca 
Adams, G. Esq., .Civil Service, Sabaimnpore 
Ady, Chrfrles, Esq., Merchant, Mo'ulmein ... 

A^fislie, Hon’ble' W., Civil Service, 'CaJctrEta 
Aitchison-, W. Esq.,*Manager,'Doloo Tea Garden, Cachar 1869 
Alexah(^, N. Stuart, Esq., C. S., Malda ^ ...' 1864 

Alexander,'W. Bsq., Mercliant, Calcutta ' ' * ... 1865 

Al^xf^nder, Lient.-Col. W. it, E.j 1st Ben^l Cavalry, 
c Gawnpore ... ... ‘ ... ... 1867 

Alexander, Lieut. G., Assistant Commissioner, Rangoon 1870 
Allen, Thomas Tayler, Esq., C. S., Beerbhoom '... 1866 

Ameer Alice Khan, Moonshie, Bahadoor, Calcutta ... 1869 
Andemon, Lieat.-Col. W. W., Political Agent, Kattywar 1859 
Antey, George, Esq., Civil Engineer, Pnrnoah ... 1861 

Anthony, Adam, Esq., Ist Assistant Accountant-General, 
f Allaliabad' ,... ... ... ... 1870 

Archer, Revd. J. B., Parsonage, Kurseong ... ... 1869 

Armstrong, C. M., Esq., Opium Dept., Bareilly ... 1858 

Armsti-ong, T. W., l^sq., Supdg. Engineer, Takly, Nag- 
pore, Central Provinces .... ... ... 1862 

Armstrong, Joseph Samuel, Esq., C. S., Hajeepore, 

Tirhoot'' • ... ... ... ... 1865' 

Ae^bumer, Lieut.-Col., John, (Bombay Staff Corps) De¬ 
puty Commissioner,'Upper Godaveiy, 0. P. .... 1864 

A’ssistant Commissioner, Pachmari, Hoshnngabad D’st. 1871 
Atkjmson, W, S. Esq., Director, Public Instruction, Cal¬ 
cutta ... ... ... ... ,1864 

ATi8ten,t Capt, Godwin, Survey Dept. ... ... 1867 

B. 

A. Esej., Manager, Equitable Coal Company’s 
.V .Colliery ■ *... ..._ * ... c ...I 1867 

]^inbrid^, A/ R. Esq., Civil Service, Midnapore ... 1868 
Band, Lient.-Gol. A. F. Executive Engineer, Caw^ore l^dl ‘ 
BanihteV.t Dr. G.; P. R. C. S., GoVernor General’^ Body 
. Guard , ... ... t ... 1868 

Barlow, G. N. Esq., Civil Service, Monghyr ‘ 1864 

Incites, G. H. Esq., ^idpigoree . ‘ ‘ ... 18^’ 

H. C< Esq>, OiTiiSerrioe . ; • , ... 18d8 

" C , * t . } 


Admitted. 

... 1858 
... 1865 
... 1860 
•... 1870 
... 1864 
... ■ 1847 



• , Admitted, 

Bartlett, Lient.-Col. 6. T., Baiigal Staff Corpsj Sangor... 1865 

Barker, Dr. A., Civil Surgeon^ Beerbltoom . 1870- 

Barron, Capt. W., Dy. Supdt, !^venue. Survey, N.*W. * 

Frontier, Dera Ghazee K^mi * ... ..r 1871 

Bayley> C., Esq., divil.Service, Caleutta .... ... 1863 

Beyley, Stuart,Colvin, Esq.* Civfl Setvite, Caldbtta ' .... 185^ 
Beadon, Henry, Esq., Qvil Service, Calcutta t ... 1867 
Beames, John, Esq., Civil Servifce, Balasore , ... 1871 

Beaufort, Francis E. Esq., Civil Service, Calcutta , 1838 

Beaumont, Dr. Thomas, Residency Surgeod, Indore 1878 
Becher, William, Ksq., GowhatU ‘ ... ' •... 1855 

Becher, J. M. Esq.,’ Indigo Planter, Mozufferpore Tirhoot * 1,862 
Becher, Colonel S. Commanding*Troops, Delhi ... I8?t) 

Beckett, W. 0. A., Esq., Dy, Commr., Cooch Behar ... 1871 
Beeby, G. 0. Esq., Solicitor, Calcutta ... ... 1866 

Beer Chunder Manick, Bahadoor, Maharajah of Tippei-ah 1870 
Bejoy Ko.sub Boy, Bahadoor Rajah of Andool ... J870 

Benode Behary Banenee, Calcutta ... y. 1871 

Bennett, T. B., Esq., Lallporc Factory, Purneah . ... 1871 

Benson,t Colonel J. C. ... ' ... 1868 

Benson, George, Esq., Pleadei’, High Court, N. W. P., • 

Bareilly ... ... ... * * ... 1868 

Bentall,*t Edward, Esq., Civil Service ... ... 1887,, 

Berkeley, L. Esq., Commr., Paper Currenpy, Calcutta 1855 
.‘Berkeley, Vilters, Esq., Judge, Small Cause Court, Nynee 
Tal ... ... ... ■ ... 1869 

Bertelson, H. H. F. Esq., Tea Planter, Mohurgong, Dar- ' 
jeeling ... ... * ... ... 1868 

Betts, C. G‘. D. Esq., Ourungabad via Pakour ' 1867 

Beveridge, H. Esq., C. S., Backerguuge ... ... 1865 

Bho^l,* H. H. tlie Begtm of ... ... ... 1870 

Bhowany Sing,* Maharajah, Duttea ’ ... • ... 1864 

Bhugwan'Sing, Sirdar, Umritsnr ... ... ish 

Bhugeruttee Mohendra, Bahadoor, Maharajah of Eilloh, 
Dewkouull , ... ... ... ... ^ 1871 

Bickham,t Geo. Esq., Merphant ... ^ ... 1869 

BigneM, E. A. D’O. Esq.» Assistant Superintendent of , 
Polrce, Jeiisore . ■ ... ... ... ISC? 

jBimala Chufti ’Bhuttachaijea, Deputy Collector and * 
•Magistrate, Nowada via Bphai ... ... ,1870 

Bird, Col., J. W. L., Morar ... ... ... 1871 

Birch, Capt. K G. Cawnpore ... ... ... 1867 

. Birch, lieut. H. H., 27th P. N. I. Bareilly ... ... 1869 

/Bi8hop,*t Majo 5 ,H«P. (Artillery) ... v.. 18^3 

Blacker,;G.^. E6q.| Merchaa^ CaSQUtta ... ,.. 18^6 



" B,—(ITwiiMwtjifZl) 


Adiiuttetl. 


Blancbett, J., Efiqc. Eegister GeneV^d’s Dept, Allahabad... 1871 
Blathwayt, Oapt. L., Agst. Conaar., Golaghat, Scebsaagor 1871 
Bl^h.yndeh, li. Esq., Jilerchant, G^cntta ... 18d8 

Blpchyadm, A. H. .Esq., Gecrotaty, ^Agrii-Hort. Society • 
of Ipdia, Calcutta ... ' ... ... 1851 

BocLdam, Col,, Hangerfoid, Dy. Cothihr., 'Hazaipebaugh.,.. 1871 
■Bouivhjer, Brigadier-G'oneial Q. G^ B.i Royal Artillery, 
tSllillo^ ... ‘ • * ... ... 1868 

Bourue,. Walter, Esq., Resident Engineer, E. 1. Railway,, 

^ Aspeits'ole. ;.. ' ... ^ ...... ... 1855 

Bftfliser, H. C. Esq., Cit'd Stq^Qn, Rangpore ... 1865 

Biae,*T. Esq., Dabracole, Coiainer6ol!y, £). JB.-‘Railway ... 1854 
Erradis.t Dr. D., Supdt of Forests ... ... 1857 

Braver, James, Esq., E. B. Railway, Sealdah .... 1865 

Bridgman, J, H, Esq., Gorruckpore ... ... 1868 

Brock, Charles Esq., Merchant, Calcutta ... ... 1867 

Brodhurat, M. Esq., Civil Service, Benares ... ... 1859 

Brc!die,*t Major T. ... ... ... 1836 

Broucke, W. J. Esq.. Indigo Planter, BlragLa Factory, 
via Chumparan ■ ... ... ... 1859 

Broughton, E. Esq., Merchant, Calcutta ... ... 1865 

Brown.t Dr. (Robert, Political Agent ... ... 1868 

. Brown,j Walter, R. Esq., Merchant ... ■ ... 1869 

'BrownOjt liord Click, Civil Service ... ... 1867 

Brdwhe.t Revd. J. Cave ... ... ... 1860 

Brown, Fprbes, Scott, Esq., Merchant, Penang ... 1840 

Brewn, Col. D., let Madras Fusiliers, Teiiasserim Division 1856 
Brown, J. A. Esq., Superintendent of Roads, Cachar ... 1870 
Browning,t Fred. 14. Esq, Civil Engineer, E. I. R. Chord 
.Line , ... ... ... 1867 

Bipoke, R. P. Esq., Bubnowly, Goruckpore ... *1871 

Bpek, E. Esq.s C. S., Cawnpore ... ... ... 1870 

Bpekinghkm, J. Esq., Tea Planter, Amgoorie via MoVar. 

Bazar, Seebsangor Assam . ... ... ,i. 1867 

Boiler,*t Eroderic Pole, Esq., Civil Service , ... ,1837 

Bnty,* Perdval, Esq., Tea Planter, IJoednrkoosh, Cachar 1869 
JBnskhu, E. G, E^., Calcutta ... , ... ...\ 1864 

■ Bu8lidn, M. Esq., Serepore Factory, Ghnprall ■ ‘ ...'1870 

B|tt, Geo. Esq., Civil Service, Shajobanpore ‘ ... 1866 ^ 

*'Bytoe, Walteir A. Esq., Opium Depplaaent^ Ghawepore 1870 

'(ii" ' ■ . • ■ 


c. 


Cijiii^i^ L, Esq., E. B. Railway, Kancl!trapar|ii ‘ 1871% 

Dr. J. l^cLeodrDiva Surgeop- ... ,r. . 1836 



G.— (Coniinv^y, . . 

• • Admiited, 

Cameron, J.'Ll}.'Esq., Calcutta ... * ' ...1869 

Campbell, W.'B. Esq., Comillah • * • *1838 ’, 

Oarapbell,*t Archibald, Esq., M. D, .*... • „. 1888 

Campbell, Hoa’blo 6e<j. Lieui.iGovr. oif Bengal, Calcutta" 1865 
Campbell,JMajor A. E., D^. Commr., Sobbsango*,^Assam... 1871. 
Campbell, N. J., Esq,, Knmoul-Eactoiy,^rjrhoot* .•.. ,187V 
Campbell, D. W. Esq., i^ocomotire Supdt., E. I. Railway, ♦' 
Jamalpore • .... * • ’... • ... ... j8j1)-; 

Carew,* R. R. Esq.J Sbajehaapore , .... • • ..J ’1846 

Cargill, T. U.*E^., Co.s8iper8 .... . . IS^l* 

Carieton, C. P. Bs^.. Indigo l^lanfsr, Meerpore, Motee* ‘ 
harry Chumparuil' » .j. .... ,. ’18o& 

Camac,t C. P. Esq., Civil Service Ghazoepore '... 1865 

Carnac, It.Rivett, Ek[., Cotton Commissioner, Allahabad 1809 
Garrick, Henry, Esq., Locomotive Sttpdt., E. I. Railway, 

Jamalpore ... ... • ... ... 1863, 

Carter, J. H. Esq., Civil Service, Allyghur ... ... 187Q 

Carter, T. E. Esq., Merchant, Calcutta ... ..« 1870 

Castle, 0. T., Supdt. of Police, Banda ... • ....'• 186^ 

Chambers, Charles, Esq., Civil Engineer, E. "L Railway, 
Jamalpore ... ... ... »... 186S 

Chardon, W. B. Esq., Seepah Factory, via Arrah * ... 1864' 

Chauntrell, P. H. Esq., Solicitor, Calcutta ... ’... 1870- 

Clieetbam, W. H. Esq., Merchant, Calcutta... 1870 

Chenncll, Thos. Esq., Dewan Tea Estate Dobrooghur, 

Upper Assam ... ... ... 1870 

Chester,t Capt. H. D. E. W. Offg. S. A. C.- G. .... 1869 
Chre8tioii,t T. Esq., Banally ... ’ ... 1804 

Christian, A*. Esq., Indigo Planter, Oomgong Pactoryi ■ 
Mudhoobanee, Tirhoot ... ... ... 1869 

Chunfler Kaunt Mookeijee, Baboo Calcutta... ... I860 

Clark, Dr. Stewart, luspector-GenL of Prisons, N, W. P., * 

AllalmbaH ... ... ... ... ■ 1855 


Clarke,-H. P. Esq,-Cinnatoliah, North Luckimporo 
Jorohant Assam. ... 

Clay, A. L. Esq., Dept. Commr., Chittagong • 
Cockbr/n, J. F. Esq., Kauoo Junction, Bu^wan 
Cogswell, 'W.*H. psq., Oalcatta .i., ’ 

' pole, Revd. J.*8updt. Lawrence Asyluin, Sanawur 
CoHis,t S^ E. Esq., Solicitor t ... 

Collis, F. S., Esq., Barrister-at-Law, Calcutta 
Colvile,*t Sir J, W. ., ,... 

.Colvin, BrtD, Esq., Merj^ant, Calcutta .... 
tfomley, Ji M. Esqii Salcutta • * ... ; 

Con«naUc|pnt^f the i^eolee^ lye^M^Porce, Dedl^ 
Jeyp6ie * 


via 


vi» 


1870 
1868 
1866. 
18 M 
1865 
185 ^ 
3871 
1849 . 
1868, 

1871 



vin. 


, 0 .— 

Admitted. 

c ^ 

Commandant of the Erinpoorah Iiregnlar Fojroe, Erin- 
, pooi-ah: ... , ' ... 1871 

Comber, B. E. C. Esq., Tea Planter, DebrQoghur ... 1870 

Conroy, G. H. W., Esq., Chief rStororkeeper, E. I. 

Railway, Calcutta ... ... ,... 1871 

Conti, Geo. Esq.i Calcntla ‘ .* ... ... 1870 

Connell, T. Esq., Sildoobie Garden, CMhar'... ... 1870 

Cooke, F. C. Esq., Bhaugulpore via! Azirnghitr and Toor- 


tiepofo ... ^ ... ... 1866 

'Cppe,t Senry, Esq., Merchant ... . " • ... 1847 

Cprbyn, the lievd. H. AbbottSba^. Hazara, Punjab ... 1865 

pprbyn, Capt., E. C., Dy. Coiumr., Shahpore, Punjab ... 1871 

Corbett, Major A. F., District" Superintendent of Police, 
Budaon ... ... .. ... . ... 1871 

Cornell, W. Esq., Civil Service, Mymensing ... 1861 

Cosserat, Lewis Esq., Indigo Planter, Burhogah via 
Gbupra ... ... ... ... 1859 

Gouijon, Alfred, Esq., Zemindar, Chandernagore ... 1863 

jCouijcm, Achille Esq., Chandernagore ... ... 1869 

Cowley, F. W. R. Esq., Civil Service, Comillah ... 1867 

Cozhead, T. E. Esq., Joint Magistrate, Gya... ... 1868 

Craddock, Hr. W., 1st Goorkah Regt. Dhnmmsalla ... 1868 

. Craster, E. C. Esq., Civil Service, Soory, Beerbhoom ... 1858 

Crawf(^, J. A. Esq., Civil Service, Calcutta, (President) 1857 

Craven, ^ames. Esq., Mongbyr ... ... 1871 

Cjrommelin, C. R. Esq., Pertab^nr, Oude ... ... 1860 

Crommelin, Lient.-Col. J. A., Daijeeling , ... ... 1857 

Grosthwaite, R. J. Esq., B." A., C. S., Budaon ... 1869 

Cumberlege,t Major-General E. A. ... “^ ... 1866 

Gumming, W. Esq., Indigo Planter, Bajmehal ... 1851 

Cummins, J. G. Esq., .Telegraph ilaster, Cachar ... ^ 1870 

Currie,t Capt H. 0., 19th Hussars ... ... 1865 

Currie, G. M. Esq., Civil Service, Cuttack ... ' ... 1868 

Curtis, J J. F. Esq., Indigo Planter ... ... 1860 


- - ft ... 

• c D. 0 

•DIOgsta, Joseph, Esq., Pleader, Civil'Comet, Bhaugulpore;. 1865 
Dalton, Ideut-Colonel •£. T., Commissioner of Gltota 
Nagpore ... ... ... * ... 1848 

Didy, F. D. Esq., Manager, Simla'Bank, Hniballa ... 1^67 

Daly, R. M. Esq., H. M. Bengal Marine, Calcutta . ... 1869 

Daswbood, H. W. ESq., Civil Service, Agra ^,... 1860, 

Daunt, W. Esq., Mosfufferpore Tirhopt ... 1857' 

pavies, LMut-CoL J. S., Judicial Commisrio'ner, Cbota 

Hagpbre,, ... t - -i?,.. 185!?, 



ix. 


J^—XOQnUmed.)^ 

, Admitted. 

Dalbusset, E. Esq., Cafcntta ... • ... 1871 

Dalton, 6. Esq., Civil ServieeJ Monghyr .IS?© 

Davies,t Lieut.-Col. E. T. ... ... 1869 

Davis. W. P. Esq., Bei^l Pplice, Midifapore ...* 1870 

Davidson, James, Esq,, Debrooghnr Assam ... . . ... 1870 

Dear, Herscbel Esq., Moilgh;^r'. 186<i 

DebendraNath Midliok^Babog, Calcntta '... • ... 1870 

DeHoxar, C. E. F., Esq.,*Iildigo'Plaiiter, AllaJjabad .,. 1871 
Delane,t Major G. • ... ... • . '1864 

Delanney, J. P. Esq.,-Indigo Planter,* CopunJllah, . . 1862* 

Deputy Commissioner of Sumbnl^)ora * ••• *«• 1866 

Deputy Commissioner of Oomraottee ... *1859 

Deputy Commissioner of EllicbpoVe ... ... 186^ 

Deputy Cogimissioner of Wopn ... ... 1869 

Deputy Commissioner, Booldana District ... ... 1871 

Deputy Commissioner of Bassim, West Berar ... 1871 

Deveria, J. Esq., Zemindary Manager, Bengal Coal Com- « 
pany, Raneegunge ... ... ... 1866 

Deverell, H. Esq., Indigo Planter, Aokrigunge Factory 
via Berhampore ... ...* ... 185^ 

Deverell, P. R., Esq., Merchant, Calcutta ... ,... 187> 

Dias, T. C. Esq., Advocate, Moulmein ... * ... 1866 

Dias, J. F., Esq., Calcutta ... ... 1871 

Dickens, lieut.-Col. C. H. Artillery, Calcutta 1856 

Pickson,t G. Esq., Secy, and Treasurer, Bank of Bqpgal 1863 
Dodgson, W. Esq., Kallygnnge Factory, Kungpore ... 1864 
Dutf, W. P. Esq., Merctat, Calcutta •... .„ 1867 

Duffin, Col. R. H. M. Beng^Army, Dmlmlla ... 1866 

Drummond,tE. Esq., Civil Service, Patna ... ... 1866 

Drury, Cbl. C. 0., Police' Department, Lucknow ... 1860 

• E. . . . 

Dr..F. J., Civil Surgeon, Eashnaghur ... 1859 

Eddy, H. 0. Esq., Dacca ... ... ... 1865 

Eden, Hon’ble A., Civil Service, Rangoon ... ... 1870 

Edgar,* J. W, Esq.*, Civil Service, Cachar ... ... 18/59 

Edwai’^, Anthony, Esq., Meerpore Factory, "Moottee- 
harr^, Chnjnparun * ... .!. ... 1866 

Edgar, £. L.* Eeq., Tfea Planter, Cossipore Factory, * 
. Cachar ’ ... ... ... ... 1871 

Egerton, R. E. Esq., C. S., Pftnjab ... ... 1864 

Eisenlohr, F. Esq^ Merchant, Calcutta ... ... 1870 

Eldridge.f F. O. Esq., Merchant ... ... 1867 

•Eliot, Col. Artillew, Morar ... ... 1889 

Eri^ne, fl. C.' Bsq.* Indigo Planter, Elambazar, \ via 
^ Bhulpure • 1 %, * ••• • 185u 



. Fag^, G. S., Esq!, lst Jucl^ S. 0! Court, CalCBit^ 

W. C. Esq., Mercliantt IBaiigodii ■ « 

Fftlwa, A. B. Esq., Civil Service, Rungppre 
Fti^ubar, Capt. J. Hi T. Stqd Deftr, Pooaa, Tirfioot 
Fergusson, Hugjf, D. Efq‘,,IudigQ PJbn^r, Allyghur , 
Fierris, Dr. G. B., Oaleutta ... v.. ... 

FlRherjt l4efut.-Col., G. B., District Sppdt. of Police ... 
Kslier, J; H.,*"ESq.f Civil Ser^^(^o, Allahabad ./. ‘ ■ 

K>rl^j’Major, H. T, Kishnsglrar ' ... 

*P/6rbe8, .^. Esq.y Civil Serviccj Tajpore, Tirhoot' * 
Iflr^) laeut. James, Dum-Bunf, .!!. 

s, J. C. Ml Esq., C. B., Assi^Jit Engineer, Knr- 


' fehpore via Mongliyr 

Foirl^s, L. B. Pjsq., Extra Assistant'Commissioner, Ohota 
Nagpore 

Porlong, Lient.-CcS.* J. G. B., Eajpootana ... 

Fr&ticis, T. M., Esq., Solicitor, Calcutta 

Franklin, Capt. W., H. AI.’s TOth Foot, .Secunderabad, 

e; Hyderabad Deccan 

I^er, W. F. Esq., Bank of Bengal, Bankipore 
rVawr, G. ^sq.. Indigo Planter, Gopalpore Factory, 
Jaunpore ^ 

Fiwsier, Major tlio Hon’ble Ty. M., Meerut ... 

Freeman, H. Esq!, Lall Serriah Factory, Seegowly, Chum- 
parnn \ ' 

Fpjs?,, Mrs. Annie, Singbesur, Bliangulpore ... 
F^eerooddeen, Prince Mabomed, HoogMy ... 

F^tehe,t Col. A. ... ... ... 

Fyz Alice Khan, Nawab, Bahadoor, Jeyporo ' ... 

. . • D. 

Gampp®,'J. F. Esq., Collector of Canal Tolls, Calcutta ... 
Qa^bett, laent. 0. H. Asst. Commr;, Mannbhoom 
Gstitier/ N. M. Esq., Pleader, Small Cause Court 
Gjitbron, T. M.. Esq., Indigo Planter, Betteah Factory, 

.iTirhoof ! .... . ... .S 

pibbon, W.^. Esq., Sesr., Doolba Factory, GomeSporo... 
Gilbertj Sd^lrin, Esq., Ex.Engineer, C. L Administration, 


Aflmiited, 

... 1855 
... 18613 
... 1858 
... 180)9 
... 1867 
... 1865 
... 1865 
1871 
... 1856 
... 1869 
... 1869 


1870 

1871 

1870 

1871 

1870 

1867 

1870 

1870 

1866 

1871 

1868 
1849 
1871 


1856 

1868 

1871 

I860' 

1870 

1871' 

1870 


pitl^, F. Ai Esqi, Agent; Bank of Bengal, Mu'zapore ... 
Glascott, G. A. Esq., locknathpore, Jiyrampore,' E. B. 

^ „• ... 1871, 

Gte|88, Ex-B^gineer, D. P. W. Ea^r^O. P. ,... .1865?: 

Bosh, B&boo, Zep^dor, Cuttack 1871 




«, . . 

‘(Continued.), 

. Admitleii 

Goodeve, Lew^^ Arthur, Esq.» Barrister, Oalcatta ..•18,1^ 

Gopeenath Roy, Baboo, Calcutta 1871 

Gordon, D. T. JSsq.f Miinager, Silk FilaWes, Surdah. 18W 
Gordon, Qol. John, Commanding at Jhbelum • •... 1871 

Gordon, John Esq., Banlc .o^Bragal, Cafoijtta * , 188& 

Gouldha-wke, J. Esq., Bahorah, Caragdla . • , 1861 

Gowan, lieuUCol. J. Y., Bengaf StjSf Corps, 2nd in Com- *. 

mand, 33rd Regt.*N. I., AMiabad, ’ISSS 

Grace, Geo. Bsq.; Sjflcooroj, Cachar , ... * 1866* 

Graf, C. Esq., Merchant, Calcutta■ ... *... 18^ 

Graham, Joseph, Esq:, Barriater-at-Law, Calcutta ... ISSR 

Graham, W. F. Esq., Indigo Planter, Colgong ... 1862 

Graham,t A. Bsq., Merclmt, ... ' ... 1868 

Graham, Wm. Francis, Esq., M. C. S., Chicacole ' ... 1871 

Grant, Thomas, Esq., Indigo Planter, Bhagnlpore ... 1848 
Grant, G. H. Esq., Indigo Planter, Bhagnlp^ ... 1859 
Grant, John Peter, Esq., Junr., Civil Service, Moorshet 
dabad ... ... ... • ... 1860 

Grant,t T. R. Esq., Merchant ...’ ... 1868 

Grant, C. Esq., Lebong, Daijeeling ... .... 186# 

Gray, J. J. Esq., Indigo Planter, Dacca ... * ... 1846 

Gray, Henry A. Esq., Solicitor, Calcutta ... 1869 

Gray, Dr. Edward, Medical Officer, Jorehaut Tea Compa-. 

•* ny, Cinnemara, Assam ... ... ‘ . ... 1868 

Grey, Lieut, L. J. H., Asst. Cqmmr., Lohardnggah ... 1871 
Greenwood, W. J. Esq., Asst. Commr., Lulluipore ... 18?1 
GreenhilU T. Bsq., V. S. ... ... ... 1866 

Gregory, J. 'A. Esq., Calcutta ... ... 1870 

Gress Chnnder Sing, Coomar, Zemindar, Pikeparrah near ’ * 
Caftutta ... ... .... ... 1867 

GnBy,t The Hon’ble W. ... ... ’ ... 1867 

Grey, E. Efeq., Moorshedabad ... ... 1868 

Griffiths, S. P. Esq., Merchant, Calcutta ... 1844 

Griffith, Ralph Esq., Principal, Queen’s Coilege, Benares J870 
Grote, A. G. Esq., Baraitch„Oude ... , ... 1866 

Growsa^F. S. Esq., Muttra, ... ... ... 1870^ 

Gryllsjwr. W. R., Civil Surgeon, 16th M. N. I., Bellary 1867 
'jGuavain, Capft'V., Commander of the Stqamer Meinam, . * 

Calcutta ... • ... ... ”• 18^ 

Guise, J. J. Esq., Merchant, Calcutta ■ ... ••• 1867 

Gungapershadj.i^boo, Dy. Collector, Moradabad ... 1871 



H. 


AdrAiited, 
1870 


^AtKETT, D. C. Es(i., Cml Servic'e,, Jannpore . ^ 

F. Esq., J^nager, Brai^li Bank of Bengal; 
f rit^ ' ... ... ... 1863 

HaB, E. W. Esq., Balladbim Gardenj CacHa « ... 1870 

Bc^mlton, J. C. E,8q., Indigo Planter, Nawadah Factory, 
TiaDqrbhnngsli ... ■ ' ’... ... 1867 

^aimlton, T. F»Esq., STorcliant, C^outta. .... ... 1870 

Eankm,t Major G. C. . .1864 

Harlow, Wm. Esq.," Manager, Eastern Cachar. Tea Com- 
^ pqny^Caehar ■ ' ... , .... . ... 1871 

pi^s‘,t G. L. Esq., C.'S. b' .*• ••• 1863 

Etapison, H. A. Esq., Civil oOTvice, Hnmeerpore ... 1863 
iHsjrold, H. M. Esq., Tea Planter, Ealabaree, Bar- 
, jeeling ... ... ^ ... . ... 1863 

Hangbton, Col. J. C., Cominr.j Gooch Behar, Julpigoree 1859 
Banw ns,*t John Abraham Francis, Esq. ... ... 1837 

Hawkins, Capt. E. L., R. A., Morar ... ... .1871 

Haworth, J. H. Esq., Broker, Calcutta ... ... 1870 

Hay, P.'J. Esq., Manager, Sildoobie Tea Garden, Cachar 1870 
Hayes, Dr. tV. H. Chyebassa, Singbhoom ... ... 1861 

health OfiBoer, Calcutta ... ... ... 1865 

SaBly, W.'L^ Esq., 0. S., Genmnl Hospital, Calcutta ... 1864 

fe de^son,t J)r. G., Civil Surgeon ... ... 1863 

derson, M. Esq., Merchant, Calcutta ... ... 1864 

Heralafi Seat,^ Baboo,’ Calcutta ... ... 1858 

Herbert,'^ CoL C. ... ... ... 1864 

H'arklote, D. G. Esq., AgricultnHst, Calcutta ... 1870 

Qerschell, Sir W. J., Bajt, Civil Service, Nuddea, Kisha- 
ghur ... ... ... ... 1870 

Hewitt,t J. F. K. Esq,, Civil Service ... ... 1860 

Hill, Dr. J, H. G. Turcooleah Factory, Moteehareo Chum- - 
tpamn . ..I ... ... ... 1865 

Hill, R. H. Esq., Seraba, Tirhoot ... ■> ... l865 

Hills,*t James, Esq., Senior, Indigo Planter ... 1837 

Hinde, W. H. Esq., Merchant, Calcutta ...^ ..., 1869 

Hvndhaugh, T. S., Eslj., Chowkeedan^ah, Raneegunge ... 1870 
Hindmarsh, Thomas, Esq., Eastern Bengal Railway., 

“ ‘konchraparah *... ... ... ...: 1866 

Hi^ll Messer, Baboo, Zemindar, Mauncoor ‘ ,n ... 1864 

Hobart, R. T; Em,, Etidi ... ... ... 1870 

Efob^y, Alfred Esq., Merchant, Mtfulmein ... 1866 

^pt- A^istant Commissioner, Ho^tingabad 1808 
Ho^ay, F, H. Egq., Indigo Planter, Monghyr ^ .. 1863 

Holloway,t Capt. E, V., 6th Irre^lM N.‘!.(, ••• 1§7I^’ 

l^e^oy^ C^L Charl^ Barxackpbre ' ... 1866 



; , • Admitted. 

Homfray, J. !5*l i Bengal Marine Service, Brat Blair.;. 18^ 
Hoskins, Dr. Civil, Surgeon, Randhee • ... *....*1870 

Howard, Bernard, Esq., Mercliant, Mirzapore . 18@8 

Howard, Dr. J. S. €i^ Surgeon, OoraW)te 0 ...* 1870 

Howe, W, A. Ejq., Bulleahj^Ghazeeport ...» .... 1870 

Hudson, Cunningham,'Esq.,*llferchani, Calcutta* 186? 

Hudson, 0. E. Esq., BugU Pinjra, Azimgliur • ... 1870 

Htmter, Lieut. R., Asst, to* Sspdt. .of Tributarjr Mehalsi * 
Keonghur ■•..._ ... ^ • . ..• •‘1871 

Hurrendhnr Kishortf Sing,Baboo, Betteah, Tirhoot . ..!.187^ 
Hurst, J. Esq., Muflsoorie ^ «..*•» "... *... 1870 

Hutchinson, Col. A.; R. B., Political Agent, Morar, ' .* 

Gwalior ... .!. ... ... 186‘Jf 

Hutchison,! J. H. Esq., Merchant, Calcutta ... ... 1870 

Hyslop, Archibald, Esq., Merchant, Bimlipatom ... 1867 


I. 

Inskipp, C. T. Esq., Calcutta ... ... ... 

Ireland, Wm. DeCourcy, Esq., Dy. Commr. Akyab . ... 
Irving,t Dr. Jayies, Civil Suigeon ...’ 

Irwin, Lieut.-Cdl. W., Stud Dept., Sahamnpore ,... 
Isa^fl, Thos. S. Esq., Snpdg. Engineer, CaJontta * 
IsljSre Persaud ]!Iarain Sing, Bahadoor, Rajah of Benares 


1870 

1871 
186/ 
186 ^ 
I860 
1854, 


J. . ■* 

Jack, E. A. Esq., Merchant, Calcutta ^ ... ... 1863 

Jackson, Hon’ble Elphipstono, Civil Servloo, Calcutta ... 1860 
Jackson, Hon’bleL.S., Civil Service,’Calcutta ... 1852 

Jackson, Dr. C. J., Civil Surgeon, Berhampore ... 1861 

James, A^ H. Esq., Assistant Commissioner, Haga Hills, •, » 
As^hm ... ... ^... ... 1868 

Jswneson, W. Esq., M. D,. Saharunpore ... • ... 1852 

Jarrett, Capt. IJ. S., Staff Corps, Calcutta ... 1871 

Jennings, 0. B. Esq., Sylhet ... ... 1862 

Jennings, Sami. Esq.» Allahd,bad, P. R. H. S. ... J863 

Jogendronauth Mnlliok, Zeipindar, Andool ... 1866 

Johnstefte, Oapt. J., Special; Asst, to Supdt. ,of Tributary , 

■ Mehals, Keibughur . ... ... , ... 1871 * 

Jones, Frederibk,'Bsq., Civil Service, Serampore ... 1870? 
Jones, H. Lloyd, Esq., Beng^ Police, Dittagepore ... 1871 
Jones, W. H. Esq., Calcutta ... . ... l86^ 

Joy Sing,* Deo,Bahadoor, Mrfiarajah of Chikati 186$ 

JoykiHseTfMaokeijoe, Baboo, Zemindar, Ooterparab ... ’ 1852 
ihidge, W. &licitor, Cqjcutta ... ..v 186$ 

Jufag,* Bpha^oor, Maharajah, Q. Q.’B.,‘Nepal 1$^ 



Admired, 

KAtBc SisseiiTagore, Baboo, Calcsiitia '•••*, ••• 1869 

Kallj Prosono Boy, ]^boo, Zomindar, Noral, via, tfessore 1867 
Kemp, Gm. Lncas, F. B, G. S., S.eoretary of Hie 
• Standard Life AsBuranSe Society„CaIcqtt(^ ... 1871 

Eennedy, J. Pitt,Esq., Borrister-at-Law, Calcutta ^... 1867 

g ettermohnn Sing, Bdboo, Dina^e^o^ ' ... * ... 1870 

Id, Dr. H. A., Civil Surgeon, Mundlq. ... 1871 

Sancaid,,Lient.-Co|. W. Assistant Political Agent, Indore, 
C^H«1 Ind»- ... ..*. . ... 1867 

•■Bing,f‘it. W. ]^sq., Bengal‘Police , v- ' ' ••• 1861 

RnowieB,*H. Esq., Merchant,•Calcutta ... 1852 

EhyVett, Capt. W. L. N., District' Supdt. of Police, Ber- 
* hampore ... '... ... ... 1864 

Boomudnauth Roy, Coomar, Rator^ ... . ... 1866 

Kranss, Henry, Esq., Rangoon ... ... 1865 

Eristiuder Roy, Rajah, Boliehar, Rajshahye ... ... 1866 


JiAWBDE, P. Esq„ Silk Mannfeeturer, Goorelee, via 
Ghattal ... ... .. ' ... 1866 

Lamb, E.‘E&q., Porsah Factory, Chumpamn .... J870 

Lamouronx,t F. Esq., Merchant ... ... iB63 

Lance, C. E. Esq, Civil Service, Midnapore... ... li58 

Landal^'Geo. A. Esq.j Indigo Planter, Tnrtipore, Maldah 186|^ 
Landale, Alex. Esq., Merchant, Calcutta ... ... 1869' 

Lane,t T. B. E^;, Civil Service ..., ... 1855 

Langlois, J. P. Esq., Tea Planter, Chittagong ... 1866 

BiufiBinie,t W. B. Esq., Civil Service ... , ... 1862 

Lav, W. Trevor, Esq., Advocate, Moulmein ... 1870 

ta^^orditj H. B. Esq., C. S. * ... ... ^1865 

Leeds, Henry Esq., > Conservator of Forests, Bengal, 
‘Calcutta ... ... ... . ... 1868 

Lees, Major, W. M., Under-Secretary, Government of 
: India, Mhtary Department ... ... ..." 1871 

Leibert, M. Esq., Tea Planter, Hazareebaugh ‘ 1868 

Lethbridge, T* Esq., Moorlah. Factory, Chumparun .« 1871 
.^Leyinge, H. Esq., C.*E., Arrah * ... „ 1863 

JbeWis, Hhn’ble "W. T. lipsident Councillor, Penang ... 1840 , 
Ja'i^ey, C. B. Esq., Tea Planter, Baroon via Dehree ... 1868v 
IiJaifhelliB, W. Esq., Durbungali * ‘ .>. ... lS71 

I&yd, M; Es^.^ Indigo Planter, Shapore Oondee, Tifhoot 1863 
Llojrd, W. Esq., Darjeeling i,'. ••• * 1869 

. jKwke, H. Hi ifencipal, Government ^chool^*^ . •• 

V 'll • ••t * 15^0 




XV, 

^—rdOontinued.) 

’ . Admittti, 

^ckhart, Cajij.W. S. A.^ Dy. Assistant Quarter Master 
General, Morar . • ... •,... /18?1 

Logan, J. 0. Esq., Indigo Planter, Midnapore ... 18W 

Lord, G. F. Esq., Manager, fitogal Goal Company, Banee: • 

gunge. ... . . ... ' / ^ ....^ . ... 1858 

Lovell, Thos. Deputy Clu6f Engineer, Luc^ow «... 186^ 

Lovell, Capt. H. P. Sdpdf., P. and 0. Company, Cal- » 
cutta ■ • ... * .* 18W 

Lowis,t E. E. Esq.'Civil Service , -'ISddr 

Lewis, J. M.*Bsq„ Civil Service, Howral\ / « , 186& 

Lowtlier,*t Robert, Esq., CiviJ*SdlMrice ... * 18S6 

Lnchmeeput Sing, Roy Babbdooy, Banker, Calcutta ... *1064 
Luchmessur Sing, Babadoor, Zemindar, Mozufferpore, * 
Tirhoot* ... • ..t ... ... 1861 

Lukin, Major P., 3rd Hussars, Ahmednnggur, Bombay ... 1860 

Lushminarain, Lalla, Zmnindar, Bareilly ... ... 1870 

Lushmgton,t H. Esq., C. S. ... ... 1305 

Lyall, B. D. Esq., Civil Service, Dacca ... ». 1869 

Lynam, John Esq., Supdt., Reserve Police Force, Calcutta 1866 

M. 

MacDonald, C. Esq., Dowlutpore Factory, via ^oosa, 

Tirhoot ... ... • ^ ... ... 1867' 

•MacDonald, M. N. Esq., PortMore Factory, Samn" M. 1869 
MacDonald, W. J. Esq., Tea Planter, Assam • ... 1867 

MacDougall, Major W. C. Depuiy Ihsppotor of Studs, • 
Saharunpore ' ... • ... ... 1867 

Mackillican, J. Esq., Merchant, Calcutta ... ... 18B5 

Mackinnon, Capt. W. 0., Dum-Dum ... ... 1870 

MacAachlan, J. E. Esq., Calcutta ... ... 1861 

!^aclean, A. T. Esq., Civil Service, BauriSaul , ... 1^8 

Macmillan, J. Esq., C. E., Cuttack ... ... 1865 

Macnaghten, Chester Esq., Tutor, Rajknmar College, Baj- 
kote, Kattywur ... ... ... 1869 

Macneill, Lieut. Duncan, 41st M. H. L, Cuttack ... * 1869 
Maepkerson, Hon’ble A. G. Judge of Ihe Htgh Courts 
Calfcutta • ... * ■ ... *... ... 1B67 

Macpher8on,»^.*Esq., Civil Serviite, Cuttack ... 18^1 

Macpherson,*t George, G. Esq. .,. ... 1836 

Macdonald, Major J<mn, Sufvey D^rtment, Calcutta ... *1871 
Macdonell, Brigadier GenL A., 0. if., Commanding Bohil- 

kundJDisbnot, Bareilly . ... ... 185^ 

Mackenzie,* nr, S.*C.* Superintehdbnt, Presidency Jwl, ' 

• Calcutta _ ... . * ...» . ... I ' 1871 



of 




Mackesos, Lieiit.-Col. F, L., 2nd in CJpmmandj 
Bbsel (^rps, Kherwarrah/Rajpootaiia 
Madho Rao, ilajah, Bareilly ... .... 

Mahartg,** Dheraj Matja^ohunder* • fiahadoof, Rajah 
Bnrdwan < ■* ... .... ,... 

Maharajah* of Jdhore, ' ..•. . ‘ 

Maharajah of Beiteah, Tirhoot " ... ' 

Maharajah of Bhnrtpore 

Maherajah of Cooch Behar • 

Mahoin^ Alii ^han,. Moonshee, Goiremment' Pleader, 
‘Binagepore ...' 

MfipOny, H. 0. Esq., DhnrhimkhMo Pacildiy, Silchar, 
^ Cachaa- 

Mainwaiing, Col. R. R., 6th European. Regt., Cawnpore 
Maitland, Capt. W. G., Asst. Commissioner, Seebsangor, 
Assam 

Mapager, Government Garden, Pyzabad, Onde 
Managei;, Tarrapore Tea Garden, Cachar 
Manager, Chnndypore Tea Company, Cachar , 

Manager, Kanchnnjtore Tea Company, Cachar 
Manager, Victoria Tea Company, Cachar 
Manager, BeAgal Tea Company, Cachar 
Manager, East India Tea Company, Assam 
Manager, Bahingeapore Factoiy, Assam 
Manager, BowaJea Factory, Cachar . ... 

Manager, Roeyah Factory, Cach^ 

Minager, Goomrah Factory, Tirhoot . ... 

Manager, Narainpore Garden, Cachar 
Manager, Joypore Garden, Cachar ... * 

Manager, Cntlee Cherra Garden, Cachar 
Manager of Raj Shewhur, Tirhoot 
Manager, Noai^haree Tea Company, Assam 
Manager, Public Garden, Bareilly 
Manager, East India Tea Company, Cachar 
Manager, Koomtar Tea Garden,'.^sam ' • . 
Manager, Chinco^ree Tea Estate, Cachar 
Mapdelli, L. Esq., Tee. Planter, Darjeeling ... 

Manikjee,* Rnstomjee, Esq , Merchant, Galcntta. * 
Mahook, Dr. S. J., Civil Surgeon, Chyebassa . •* 

Mariijdin', Capt. P. S., R. E., Allshahad 
Mdrinden, H. C. Era., Barrister-at-Law, Calcutta 
Harkby.t Hon'ble Wi, Judge df High Cpurt • ‘ 
Manpiardit C. Esq., Merchant , ... 

Marten,-F. J. Esq., Barrister, Calcutta ..f •• f 
Mirim, ft. Esq.^ Tea Planter, Ppnkabaree. Ihi.ije|ling 


Admitted, 


1860 

1871 

1836 
1868 

1870 

1865 
1864 

1866 

1869 
1861 

1871 
1871 
1871 
1862 
1862 
1862 

1864 

1865 
1865 
1865'- 
1865 
1865 
1865 
1865 

1865 
^870 

1866 
1868 
1866 
*1869 

1870 
,1868 

1837 
1866 , 
isrr- 

1869 

1866 

1862. 

issv' 

1868 



xvii, 

• ’ ^AdMitted. 

Mascyk, J. W. Ewi., Indiffo PJaniCT, Jnngypone ... 1858 
Master, C^.,*^sq., M. 0. 6., Qhal^Vpore .via Gangam...; ^871 
Masters,*t J. W. Esq., ... '... 1834 

Miatthews, P. E. G*, Esq., ^j[,umaon Ifqii Works, Kala- , 
doongee near l^ee Tal. • ... , . ... 1871 

Maunsoll,*Lieut.-Col. P. B., CKakraia’ * 187(J 

Maxwell, Col., H. .H., B.^., Superintendenf, Gun Eounclry, * 
Cossipore . ... • . •... Iw4 

Mayne, E. 0. Esq;., '0. B., Civil Service, Allahabad . .1869 

Mo Alpine, R«bort Jijpq., I^ttickcher^ Estat^Cbittagong 1865* 
MoDonell,t W. P. Esq., Civil Serwjje * / ' t •... ISdd* 

McFarlane, A. C. Esq., Merohant, Calcutta . ... 4W0 

Melvill, Hon’ble Maxwell, Judge of the Sigh Couil, ^ • 

Bomb^. . ... , ... ... ... 1871 

Mercei', Lient.-CoL T. W. Dhummsala ... 1866 

Meres, W. P. Esq., Civil Service, Hooghly ... 187(J 

Mesurier, C. B. Le Esq., Allahabad ... ... 1861 

Meugens, J. G. Esq., Merchant, Calcutta ... 1866 

Millar, Major F. J., Deputy Commissioner, Mooltan, ... 1869, 
Miller, Edward Esq., Merchant, Calcutta. ..*. ... 1856 

Millie, W. J. Esq., Tea Planter, Chittagong ... 186S 

Mills,*t Andrew John Moffat, Esq. ... i ‘1836 

Mills, Lieut..Col. H., Dy. Asst. Commissary General, 

Bareilly ... ... ' . ••• . /•{ 18T1 

.Minchin, P. J. V. Esq., Aska, Ganjam ... • ... 1862 

hlinchin, Charles Esq., Merchant, Bimlipatam ... 1864 

Minto, W. Esq., Debropghnr, As*sam .... ... 186^ 

Mitchell, R. Esq., Merchant, Calcutta ... ... 18^ 

Mohes Chnnder Baneijee, Baboo, Cuttack ... ... 1869 

Moliima Rungun Roy Chowdiy, Zemindar, Kakii^, • • 
Rflngpore ... ... ... ... 1866 

I^ohendrolall Khan, Koomar, Narajole, Midnapore . ... 1821 

Molony, H, Esq., C. S., Commissioner, Rampore Beauleak' 1866 
Money,*t W. James Henry, Esq., Civil Service ... 18.37 
Monef,t Major Bj, C., Deputy Commissioner .... ,1860 

Moody, John, Esq., Raneegunge ...' ... 1870 

Moore,<5. W. Esq., C. S., ^ssimghur ... * 1865 

. Moral#, P. C. "Esq., Manager, Rungorah Factory, Debroghur IwO 
Morris,! J. H. Esq., Civil Service : ... ... 1868 

* Miordan Alie.Khan, Mahomed, Prime Minister, Marwar, 

Jodhpore ... ’* ... ’ . ... . ... 18f^ 

Mosely, T. H. Esq., Merchant, Calcutta ... . 160? 

Mowbraa, Artnur H. Esq., Menchant, Calcutta ,j. 1866 

fMjur, Hon’blatStf W.,*^C.SJtt Ifteutenant-Govranor of. 

. •N. W.P.^AllSiabad- . . * ... ,18^0 



xvin. 


AdmUted. 


Hall%D,*^. T. Ifrencli, Eesid^cy Abb£: Surgeoh, 

<• Bigpootana 

Hardodi, A. W., Esq.,'C.'E., Serajgunge ... 

ICnrdooh, James, Esq., Merchant, Caloutta* 

Murray, poL J. J. Commandant, ,<i4tii •Bengal Cavaliy, 

' Deolee , ... , ' . 

Morray,' Capt. W. G., Eevenue Suiyey, Calcutta 
Morrqy,, Capt. J., Asst. Conservator of Forest^ .Mussoorie 
Musprai^lt J. Civil Service ... . , 

• ' • > '■ ' ' * *• 

NAUSMytat J. Esq., Civil Servicd 

Kawab, Eazeer Ally Khan Babadoor, Calcutta «... 

Kembhard, Lient.-Col. W., Commissioner, East Berar, 
• Oomraotee 


1871 

1870 

1871 

1867 

1870 

1870 

1847 


1862 

1862 

1861 


Ne^pion, Thos. Esq., Barrister-at-Law, Allahabad ... 1870 
Ni(^el8,X C. Esq., Indigo Planter ... ... 1866 

Niladhur Singh Deo, lUjah Bahadoor, Sonepore, Sum- 
♦■'Bnlpor© '*... ... ... ... 1870 

I^obin Chnnder Kag, Baboo, Zemindar, Midnapore ... 1866 

Noble, Capl. ©. S., Assistant Settlement Officer, Lucknow 1870 
Eoor, Khan, Hnzrnt, Minister of Jowrah ... 1871 

Nuthall, Major General W. P.', Political Ag^nt, Munnipore 1871 


0]BS>TCBinuf Goho, Baboo, Merchant, Calcutta ... 1866 

Oaiing, 0. W. Esq., 0, E., D. P. W., Bhuddruck ,.. 1871 
Ogboume, 0. H. Esq., Calcutta ... ... 1867 

Q^Vy, J. Fr^Esq., Merchant, Calcutta ... 1865 

O^eef, J. W., Esq., M.ercLant„ Caloutin ... ... *1871 

OidhazD, Wilton Esq., LL.D., Civil Service, Ghazoepore ... 186^ 
Ohraet, P. T. Esq., Bhaugulpore - ... ... 1867 

Qnasch, Bevd. H. Banchee, Chota Nagpore... ... 1860 

Orchard, Mqjor W. A. D., B. S. C., Barrack Master, ' 
Meerut , ... ... . ... ... 1871 

Ore, J. Cave Esq., Solicitor, Caloutta • ... ..." 1868 

Orr, lieuh'Col Alexander P., Boy Bareilly, Oude 1868 

Osborne, CoL Willonghly, F.B.G.S,, F.O.S., Political 
4 Agent, Bhop^ Sehore . ... .. ... ... 1802 

Osbbme, C<q>taln J. H. Willoughby, Bevenne Survey, De- 
brooghnr ... ... ... ... 1870 

Ow^tXiqnVCol. W. G., (12th Madras If. 1., .♦.. 1846 

ldmt.-Col. A. W>, Exroutive Eng^etr .r ' ... 1868*' 



am 

P 


' AdmitteS,. 

PADDAT, ie.’C., Kbml JJnmneerg, Bareilly ^ Jt, A871 
Palijer, UifarleS, Esq., Medical^ervice, Cfalcutta • ^8^ 

Palmer,* T. A. G.jJisq., dqwupore 1861 

Park, Robert Esq., Indigo Plknter, Cojgong . ...' 18(>5 

Parrott, fcieut.-Col. B?, StrtADepartment^ KnrrunMdhee... 1867 
Parker, W. H., Esq., Executive Engineer,* Gwalior DiVi- * 
sion, Gwalior . * ... ... * I8n 

Patterson, A. B., E^q., Civil §ervic6, Futtebpbro^ • *.y .1871 

Paske, Dr. Cj T., Ciyil Surgeon, Mireapore ^ 

Payne, Dr. A. J., J^tedicaPSorvice. Calcutts^ t* »••••' 

Payne, H. F. E, B.•I{.ailway, Seala^ ^.t/ \ ... ,1869 

Peal, S. E. Esq., Tea Planter, •Sapakattee, Seobsangor,^ ' • 
Assam ' ... ... ... ..!> 1867 

Pearl, J. Esq., Tea Planter, Rajmore Tea Estate, Seeb- 
saugor. Upper Assam ... ... ... 18/0 

Peary Mohun Baneijoe, Baboo, Pleader, High Court, N. 

W. P., Allahabad . . - , ••• ••• 1*68 

Peddie, Graham, Esq., District Engineer, E. I. Railway, 
Allalmbad ... ... * ... 1864 


Peel, Fredk., Esq., Merchant, Calcutta 

Pellew, F. H. Esq., Civil Service, Hooghly • •... 

Peppe, T. F. Esq., Chota Nagpore 

Perkins, Dr. 11. H., Benai-es ■ ... •• 

Perrin, Monsieur J., Silk Filatures, Berhadipore . ' 
‘Pertap Narain Sing, Baboo, Deputy Magistrate, Bood< 
Bood ... . ... 

Peterson,t A. T. T. Esq., Barrister, High Court 
Peterson, Frederick Esq., Secy., Simla Bank, Simla 
Phear, the Hon’ble J. B., Calcutta ... ... 

Phillippe, Clement Esq., Indigo Planter, Balacole, Pubna 
Phillips, James Esq.', Indigo Planter, Shikarpo^e via 
TKoosteah 


1871 

1863 

1868 

1859 

1859 

1863 

1849 

1862 

1867 

1851 

18^8 


Phillips, A. Esq., Barrister-at-Law, Calcutta ... 1870 

Pickauce, Lieut. W. John, Madras Staff’ Corps, Chntter- 

pore, Ganjain District ... ... ... T867 

IVachy^ Dr., David, Pumeah ... « ... 1871 

Pigott„Williajn Esq., Brokbr, Calcutta , ... 1864' 

*Pinney, G P.,B8q., Jorfehaut Tea Compahy, Assam ... 1871 

•Plywden, W. C. Esq., Civil Service, Meerut ... 1869 

Pogose, J. G.'N. Esq., Zenfiadar, Dacca ... ^.. 1856| 

Pollok, Major. F. T., (Madras Army) Executive Engineer, 
Gowhj^i • • ... ,... ... I860 

’Porter,t G.flaEsq.jJDijil Service . ... ... 18,63 

A. C. E^.,*Merch|i,nt, Caftatta . ... I ... 1870 



Jjf.—^Oontifmed.') • 

. . , , • ■ ' . Admitted. 

Poornaphunder Hoy, Zeniind^^feeJpaTOolly ■ ... 1870 

PoTtC^l^ l^ajor H. B. A., Behga^ ^taff^orps, ... 1865 

PoweJ^ Alfred, Esq., ■Saharunpore t • , ... ....• •4871 

Power,''AinbrDSe W. B’.’Esq., C. 'Figpei^, Comillah 1869 

Piatapft Ghand£a<'01iosa, Baboo, Calcalita _ ^... 1869 

prentiB, 0. Esq./Civil^Sar^on, Obmipkpore ... 1866 

Pi^taM, Frauklin, Esq., C. E., Sealdaii •' ... 1870 

Pride, CJiarles.E. Esq., Calcial;ta' • ' .., ... 1870 

Pri^M iR.-B. Esq,^ Badalipar Tea Garden, Assam ... 1870 

H..T. Esq.^Civil Service, Patna ’ ' ... 1870 

P%ior, Gefi^al Cl^,‘w.,\C5oinm»n93iBg at Dhnnn&alla ... 1867 

PA)p'Hetor 5 rJugdisTOre Estate, Beebtsea, Shahabad ... 1869 

Protb/j^roe^ Ident. Moatagne, Madras Staft C.orps, Asst. 


Saperintendent of Fort Blair , ... .... 1869 

•PrbSono Coomar Banerjee, Calcutta ... ... 1871 

President, Mnnioipal Committee, Allyghnr ... 1870 

Pnjiobanana Mitter Baboo, Calcutta ‘ .... ... 1870 

i^ne, R. Esq., Nulgunge, Pnmeali ... ... 1867 


Q 

* - 

QuiMTON.t J.^W. Esq., Civil Service 


• •• 


1865 


Raban, taeut.-Col. H., Shilling ^... ,... ... 1868 

Radolifie, John, Esq.,‘Merchant, Calcutta ... 1871 

Rajah of Bhadawar, Agra ‘ ... ... ... 1869 

Rajah of Kuntil, Mirzapore ... " ... 1871 

Rajkissen HHdokeijea,* Baboo, Landholder, Ooterparah ... 1836 
Ssmdass Sen, Baboo, ^eniindar, Berhampore ... *1869 

Ram Rungun Chuckerbutty, Zemindar of Heetapore, « 
■Beerbhoom ... ... ' ... 1869 

Ramanauth Tagore, Baboo, Calcutta ... ... 1842 

.Ramanymohnn Cbo-wdry, Baboo, Zemindar, Rnngpore ... • 1861 
'Ramesstir Boy pho-vrdry. Baboo, Zegiindar, Allahabad ... 18^8 

Ratl^^, Haldane, l^q., Asst. Snpdt. pf Police, Pakonr .1871 
’Rhvenstow, 5P-. E* Esq., pivil Service, Cpttack ' ...' 1865 

Reay, Jaenti'Crol. Chs., Benares ... .* ... 1871, 

tRedpatb, R.- Esq., Assistant Snp^ipntendent of Police, <> 

'"M^heuag DisMct, Henzadab, Bunuah ... ... 1868 

‘RehL J* R- Esq., C. S., Azimgarh 1866 

Reinhold^t H. Esq^V Merchant • , 1862, 

/]l^iiCh,'P. S. M. Bed.', Rosecandy. Caohar* V. 1874' 

w,. • J. B8^.pMerchant 


■e 




%-r(OonUmit!^.) 

,* . * ' * ' ^ ASmUieA. 

Ricliardson, R. j., Civi^SeJ^oe, Ghazeepore ... 1871 
Ridge, A^E!lq.,*FuiTeea3Bre,^^rhampoire , J. A.066 
Ripiefct MeutCol. P. C ^ .. •\‘184(0* 

Ifttchie, D. W. ®8q-^ .District* Siipdt. of Policy. , 

Chyebassa ... .• ... ISH 

Robai'ts, Tjieut>Co],’ CharleS, •Commandh.nt, 17th Bengal . - 

Cavalry, Seetapore .... ’ ... . ... 1862 

Robarts, H. Esq., Indigo Planter, !§ellah, AUj^bnr ..'. loW 
Boberts, Robeyt Eaq., Chief Auditor, E, I. E., Galeutta*... 1870 
Robertson, J. CiEsg., Ci^ Service,* Aliahabra , 

Robinson, S. H. Ei^., Merchant, Cfklcnttd/..A V 
RobinRon.+ .T. Hamilton. Em.* Merchant \ ... •■'1863 


Robinson,t J. HaniUton, Esq.,* Merchant 
Kobinson,t W. Esq., District Eilgr., Delhi Railway \...v 1667 
Robinson,,W. A., Esq., Umballa ... ... >1871 


Robinson, Revd. JuUan, Allahabad 
Rochfort, W. B. Esq,, District Supdt. of Police, Howrah 
Rodrigues, P. Esq.,. Merchant, Calcutta 
Rogers, Arcbd. Esq., Solicitor, Calcutta ... .,. 

Rogers, Liout., G. W., 4th Goorkas, Bukloh, Punjal; 
Roodurpurshaud Chowdry,* Nanpore, Tirhoot 
Roordur Purtab Sing,* Rajah Bahadoor, Dewan of Punna 
Roquet, V. Esq., Indigo Planter, ^oharagungo Pacltory, 
Azimghur 

Ross,t Mars Esq., Merchant • , ... 

.Row, Col. W. S., (33rd N. I,) Lucknow ... • ...'. 

Row, G. L. Narsiug, Esq., Admiralty, Madras 
Rowctt, J. T.; Esq., Merchant, Rangoon .... ' • ... 

Ruddock, E. Esq., B. G. S., Bankipore, Patna 
Rnsseed Khan Chowdry, Moulvee, Mahomed, Zemindar, 
Nattoro .... . ' ... ** ... 

Russell, T. M. Esq., Calcutta ... ' ... 

Ruxton,t G. Esq., Merchant ’ .. 

Ryder, l^ut.>Col., S. C. D., Jubbulpore 

s- 

^GlOBG«Dutt, Baboo, Merchant, Calcutta * 

_ Samaohurn Law, Baboo, Merehant; Calcuttil 
Samnells, Captain W. £., Assist^t Commisjsionlr, 

* Spndys, Mrs. Annie, Bhanmlporo ... 

Saunders, P. W. Esq., Lnfidtpore 
Savi, J. R. Esq., Indigo Planter, Nohatta Jessoro 
Savi, Tljpmasr Bsq., Indigo Plater, Kishnaghup 
**Sceales, JaS\y, O’Brftn, Esq., Chooadangah 
Schiller,t P. Mewhant * . .... 

'i' ^ t «'%. . • . • 


Purulia 

• •• 

' iw* 

V? 


86d 

1868 

1^71 

1858 

1871 

mj 

186B 

1860 

1866' 

1864 

1871 

1871 

1868 

1871 

1868 

1861 

1868 


1860 

1859 

1870 

,187! 

'187' 

-►1862 

1851 

A868 



itini. 

^^•^{Cfndinued.) 

, . AdmiMed. 

Scott, Capt. G. J.^ SuperintenfSilal. G.(S?N.. Company, 
Calci^... .... , . ^85^® 

Scotfj^.'G. Esq., Assistant S^ipe^4endent of Police*-^ 
.Darb^ngah, Tirhoot ' ' ... 18 ot 

Secretary, Agricidtnral Society, Satidiira ... j.. 1871 

Secretary, Pnbli<fGarde6, AzimgHnr' * "... ... 1871 

Secretary, LocalFtmd'Committee, Umrit^rar • ... 1859 

Secretarjr, Local IHjnd Comtaittefe, di'dtozepor^ • • ... 1861 
Secretary, Pablic j^rden, Banda ...» • . ... 1855 

Pnbliq ffliMen, Moiighyr , "4 ' 

Secretary,•feblie^3aroen, Ca.>wipore ... 1860 

Seftyetary, ffautonihieut Pnblio Garden, Agra ■ ... 1865 

Secre^y/A-Ssam Company, Calcutta .... ... 1865 

Secr^torj^ Public Gkirden, Jalonn, Oprai ... .... 1866 

Sbcretai-y, Govt. Garden, Muttra ... ... 1866 

Secretary, Local Committee, Chindwanab ... ... 1867 

Se<yetary, Local Committee, Jahusio • ... ... 1867 

Secretary, Local Puud Committee, Baitool ... ... T869 

Secretary, Lqc.'iI Fund Committee, Moznffergurh ... 1869 

ReSretary, Local Fund Committee, Eaepore ... ... 1865 

Secretary, Mum'cipal Committee, Mirzapore... ... 1869 

Secretai'y,"R<ftid Fund Committee, Jauiipore ... 1867 

Secretary, Local Committee, Chanda ... ... 1870 

Secretary, MumCif)al Committee, Jhung ... ... 1870 

Secretary,..Local Fund Committee, Belasporo ... 187P’ 

Sliabamut Allee Khan, Meer Bobadoor, Superintendent of 
Slutteeana, Indore...- . ... ... ... 1870 

Sbamloll Dntt, Baboo, Calcutta ... ... 1871 

Sbaw, J. Esq., Sub-Deputy Opium Agent, Burburwab, 

•Ghumparon^ ... * . .•.. ... 1871 

Shaw, D. T. Esq., Merchant, Calcutta ... ... '1865 

Shearin, E. Eeq., Mercliant, Calcutta ... ... 1856 

Shelley, Major T. M., late 11th Regiment, Morar '... 1871 

Sbeodial Sing,* H. H. Mohakhan, Rajah of Alwar ... 1863 

Sher», J. "VV. Esq., Civil Service, Allahabad... . ... ^1869 

Sbemif, W. Esq^ Jorrada, Jessore ^ ... ... 18^ 

Shijlin^ord, G. W. ^Jsq., Kolasay Factory, Pnmeah ...' 18w 

SblEirtt,t T. H. Esq., Civil Service . ... ' ' 1866 

Skonlding, J- W. B. Esq., B. A., Veterinary STftgeon, 

|. Sa^amnpore ... ... ... ... 1871 

wbl^, (^%ge Esq., Civil Engineer, E. I. Rs^bay, Cal- 
’ ratla ... ... ... ... 1869 

Simons, C. J. Esq., Tea Planter, Borsella ^Factory, j^rfir 
BaBaiii Post O&e, Gpper Assaip 4 ^ f ... 1863^ 

Esq., Civil"So^vice^^ Aaii^ilp]^'’ ^ 1836 





Skinner, A. Esq.^Thjg^ 
Slater, 5^q., Bank" 
SjpiJSijr^E. B. Esq., ‘ 


ey,^u5boijG 
“ J,‘Calcutta 

Bnehlut 


1864 

1B69 
1965 

1868 r 

869 



\.--‘(Coniime^.) ^ ' 

, AdmUied^ 
... 1864 

U ^0 

. *x. ..\186!» 

Sfcith, G. M. Esq.,*i«yliingf«l'el Estate* Lukimpore Assan* • ilSitl 
Smith, W. Esq., Calputta . ... » ... j ... GSA 

Smith, R. H. Esq., Priodipal Sadder Ameqn, "Mfeerut «. 186Q 
Smith, James Esq., Shahporej Tirhoot ... • 

Smith, Thomas T. Esq, Brfmpoo'rahJE'actory, Jeagungo 

Smith, C. M. Esq.,‘Merchant, Calcutta . 

Smith, W. J+. ES(!['"CiviL ^iervice, AllyghurX .. 

Smitii, Maxwell Esq., HnrBingpor8,»jrirhoo</..’j\ *... 

t Spankie, Hon’ble R‘.,’ Civil Service, N. W. P?,* AUa™)ad 
Spencer, C. J. Esq., C. E., K. I. Railway, Ucharah 
'Spicer, A.,. Esq., Tea Planter, Cachar ... /.. 

Stalkartt, William Esq., Merchant, Cal., (Vioe-Preddent) 
Stalkartt, J. Esq., Merchant, Calcutta 
Steel, Donald, Esq., Eastern Cachar Tea Company, Cachar 
Steel, Lient-Col. J. A., Bengal Staff Corps, Rgy Bareilly, 

Ondo ... ... ... ... , 

Steel, Lieut. E. H., R. A., Revenue Survey, Dferah Ghajsee' 

Klian 

Stephen, J. Esq., Dacca ... ... • * 

Stephenson,t Cecil Esq., Agent, E. I. Railway ^ 

Sterndale, H. B. Esq., Bank of Ben^l, Dplhie,-'' "f*' 
-^terudalc, R. A. E.sq., Civil Service, Calcutta • . -i.. 
Stevens, H. W. Esq., Executive Engr., Dnrbangah 
” Steveuson,*t William Esqj JiiMor, M. D.' ... . ... 

Stewart, A. N. Esq., Collector of Tolls, Jungypoor 
Stewart,+ Dr. J. .L. ... ... / ... », 

Stewart, A. Esq., Manager, OornabunA Garden, Ci 
Stevftirt, R. D. Esq., Raneegunge 
Stocks,! J. W. Esq., Gonatea, Synthia ... » ' ... 

Stokes, AHen Esq., E. I. Railway, Howrah ... 

Stoney, R. V. Esq., Civil Engineer, Ungool via Cuttack 
Stoney, T. Bntler^Jfisq., C. E., Dehree, Shahabad 
^racheyt Lient.-Col. R. (Jlngineers) 

^randj^A. Esq., Stock Brpker, Calcutta * 

• Stuartf, Alex.*Esq., Ranpegunge ... ... | 

, Stubbs, Lieut.Col. W. H., 4th Regt. N. I., AllaHabad ... 
Sturmer, Edwin Esq., Engineer, Canning 

Town, Mntlah^ ... ... • ... 

Sturmer, Johq,Jpsq., Civil Engineer, Calcutta 

Esq;, T^ooka Eojha, via Gaaeepore 
ttiefratna Lpnatio Asylum, Patna 
^hife, Ro^rt^^e^ompyiy, Assam •... 


ar... 


1863 
1961 

1868, 

1879 

1855 

1866 

1870' 

1871 

1867 

1884 

1892 

1864 

1870 

1870 

1866 

1867 

1866 

,1869 

1867 

1870 
1863* 

1868 

'l^l 

*1864 

1860, 

1871 



® ■■ 

. ^.—(Centinv^d.) o 

^ Admitted. 

Sapdfc.,.Serajgung 5 .Jute Com|5^y^Seraig^;nge ... 1868 

SSteJjfieti James Esq., Principaix^/the^i'esidency ©oUege, 

• CiMttia ... '* 

Ssiherlipd, Charles J. Esq., Merc^ia^, Catcfttta ... 18&8 

SHthirlandi H. C^^ Esq., Civil Service, Sylhet ... 1860 

Sutherland, H. K. fisq., Merchants Calcutta' '... 1870 

Si^herlaad, A. B. Esq., Merchanl^ Caloujia.., . ... 1870 

SattyanUnd Ghosjfi, Bajah,* BhoohpyeJas ...^ , ... 1869 

.. Swinden,'T, G. Em , Calcutta ... * ..* . ' ... 1855 

i&ffjnihw, Williaw^iq., Attdmoy, Cal 9 qttar .i.' - ■ ... 1859 

Syed Wel^^i Ma ]^an, Paipa . ..'i ... 1871 

Sy^ds, Art/^ L. ji^q., Merchant,''Calcutta..-. ... 1869 

T. 


Tabritck Nauth Dntt, Baboo, Calcutta ... ... 

T&ylor, V. T. Esq., Civil Service, BJiaugulpore 
Taylor, W. C. Esq., Cuttack; 

T^lor, Frai^, Esq., Executive Engineer, E. I. Irrigation 
t'^d Canal Company, Ilidgelee 
Temple,, the Hon’ble Sir R., K.C.S.I., Calcutta 
Tempter,,Lietit.-Col. H. J., Staff Corps, Bareilly 
Tennant, Major T. E., Calcutta ... 

ThelwaU, Col.'vii'B., 0. B., MeoanMeer 
Thomas, J. Esq., ilercKant, Calcutta 
Thomas, ,J. P. Esq., Merchant, Calcutta 
Tlsomp 8 on,t Lieqt.-Col. B., Political Agent of 
Thompson, Rivers Esq., Civil Service, Calcutta 
Thompson,* Dr. R. P., Hooghly... ... . ... 

Thompson, .A'B. E. Esq., Calcutta 
Thompson, o. A. Esq.^ Chandecghat Tea Garden, Cachar 
Thompson, ‘IJenry, Es‘q., Manager, Moran Tea Company, 
Seebsaugor, Assam ... ... i... 

Thompson, Niuian, Esq., Judge, S. 0. Court, Calcutta ... 
Thorpe, J. Esq., Lucknow ... 

T^urnura, E. A. Esq., Merchant, Calcutta ...'^ 

Tonnerre, Dr. C^Pabre, Health Offlfe, Calcutta, (Vice* 


Geo. E4q., Indigo Planter, Conti, Tirlidot.^ 
Toynbee, G. Esq., Cuttack 
4 fh:aiferd|^^yd. John, Serampore ' ' ® 

‘TSaiart, jtfajop-Qeheml James, V. C., Meemt 

Riohd., Esq., Kolinjnra, Jauhpore ... * 

T. Esq., Civil Service, Baiicorf^ •. 
Esq.j Planter, Seebswgop*" 


18fo 
1862 
, 1867 
1871 

1802 

1870 

1851 

1863 

1869 

ms 







* .» 

J,—(Continued.) 

> . ' * AilmiUed. 

Turnbull, C. S. Eao.. feilk M ^^^ turer, ^ Gbuttal -ISSS 

Turnbull 4Ion’bfeJjr.^., Meerut 

Tm^ljjijlbt Er<1> * •••• 

'I^ruer,i' H, B. H;J^, Ml^ut 

Turner, Hon’ble C. A., Ailalia^d . ••• • 

Turner, B. G. Esq.,' Miad»i,| Civil Servfco, 'Vieagapatqm "T86y 
Twynatn, Capt. JJi J. ll„ EMCutive Officer, Eronje ... lgS6 
Tyt'ler, A. G., Esq.^ Sn’‘-^ejwit^ Oj^ium Agfbt of AlbjN * • 

, gunge, Sewsa. %... V. ' ,• .4 .•. 187 JI 


I*-.. 

Unwin, Howard,*^dqt, 0. E.,fllfrigation Dept^jUrd^n.. 

V 

• 

Vancutsem,iE. C. Esq., Mercbant, Calcutta ... 

Veen, W. Ter, Esq., Merchant, Calcutta 
Vernon, John Esq., Execittive Engineer, Debrooghur .. 
Vertannes, J. C. Esq., Civil BnginecC’ontai 
Vizianagram, His Highness the Raiari of* ... 

Voigt, S. E. Esq., Merchant, Calcutta .?. ' 


•1869 


^ W- 


... Tm 
... 1864 
... 

1866 

■yW, 

C 


Wagentkeibeb, W. Esq., Tea 
^Wagri.trieber, W. J. H. Esq., Sonarie, Seebsai^orpC^j^BOr 


l^lantpr. 


Debroogi 


^ssam 

llliker,' 


'actoiy, Golagh 

/ ... V 

ah ... \ 

Cavali’y j 
gent for T^j^i 


er, William, Esq., Tea Planter, Seebsaugor, *.Upper 

jaq^ ... ..r ' ... •. • ... 

Wallace, Adolphus Esq., Rungajaun Pactoiy, Golaghaut, 
Assam * ... ^ ^ 

Wa^, J. D. Esq., Civil Service, Pnrneah 
Ward,f Lieut.-Col. W. J., 8th Bengal Cavali’ 

Warner, Thornton Esq., Emigration Agent 
Kiddbrpore ... ... .... 

Waterfield, E. Esq., Civil Service, Mozuffemuggur 
Watdi-tield, WillirfH^sq., Civil Service, Allahabad 
Wauchppe, S. Esq., Civil Sarvice, Hooghly | 

'®ebber, P. y. B. Esq., Civil Surgeon, Dina^pore 
Websler, H. B. Esq., CSvil Service, Saliarun; 

Websipr, Ge5.* K. Esq., Civil Service, Chota 
%b^r, Alex. L. Esq., J<r*haut ..j 

VffcinBolt, John Esq.. Merchant, Calcutta 
Jemyss, Sir dqjm, Bart, Mirzapore 
Westmjftoil^. V. Esh., 0. S.,*JDiuagen^ 

Weston, Joh#%.,*J«ge S. Qpart^agoorah 
^iol^prt Hlanter, 

Cachav 



1857 

1868 

l5?C 

186f 
186^ 
187« 

"■4’S46 

1868, 

• W 

w. 

3867’ 

T 869 { 


..U 





UK,— (Contitmed.) 


Admit 


Whittp, Irwin J. Usq., ^ Civil E. Chord 

’’fiilie^l^arinaton, Asseusote i’’\ * *T ••• '■ ^ 


M Hr. 


J'- 




Wifirf^tf^hert Escj.^ 

Whoaw’ Percy, Esq., (3ivil Serviift'jJi^,a8td<(^»'W/P. 
wtheij^ Fredericjc, Ilsq., Bengal Police, Pboioolia 
WilKinsQu, Major E,’Cantonment'Alagfe., Lucknow .. 

WiUduBon, C, X Esq., Barrister-at-Xlaw, Calculi 
Wilkin((fjn, A. E. Ehq, Mauaggr, ^oEaryi,Concert, Shaltabad 
'^i]JiaTa8bn.+M mot James ... ' ., .* 

iSWfiSte/'on,t Lmnfe'®V’. J. ‘ ... <s.*. ' 

•'Wilmoli.t Asst. .Commissioner, ypntlial Per- 

pmn^/r 'jAMt.. .. v. 

‘Wusop.t/- 6- Esq., Deputy Magistrate 
Wfl^n,1\pLarles Esq , Surgeon, 8th N. 1. 

,3ZB%on,t Ideut.-Col. II. M. 

Wilson, H. P. Psq., Serajgunge... 

W^son, Wm. Esq , Indigo Planter, Bansghat, Chnprah 
Wjndle^-^J. A. Esq., C. E , Executive Engiuoor, Calcutta 
Wingrove, Qement Esq., Tezpore, Assam . 

'oW&ti^ Charles P. Esq, Sub-Deputy Opium Agent, Gor- 
• rttdipore . . . / 

Wintie, Calpt’D. R., 18th N. I., Gesiuckpore 
Wintle, Col. E. H. C, Cantoumeni Joint-Magistrate, 
Dnm-DuiP,'\f'^-PresuZ«nf) ... 

Wise, D* Jariies, Civil Surgeon, Dacca 
Wood, James M. Esq., NagagoUie, Debrooghur, Assam .. 
Wood, C. 0. Esfl., Assistant Commissioner, Kajmehal 
Tf^oodbridge, George, Esq., Civil Engineer, Oude and 
Bohilkund Railway, Bereilly ... ... • ... 

Woedford, Dr^O., Calcutfa 
Wolseley, C/ptain G. B., Station Staff, Delhi 
■^oodgate, e^tain P. H., 14th Seiks, Jullundor 
»W«wdie, T. R. Esq., Merchant, Calcutta ... 

.Wo^^t J. B. Esq., C. S. 

■Wrij^tj^Lt.-Col. J. A. Cantonment Magistratia^ .Morar ... 
lF*?ght, M. Esq , Shapore, Punjab 
Wright, A. Elq., Deputy Magistnfte, Raneegunge 
‘fright, Dr. ^^itfel, Ratmandoo, Nepaul ‘ ... 

Wright, W. Eaa^udge, Small Cause Court, Cuttack ... 
WhJtighton, Lff^ol. H. R, Offg. Deputy Asst, Conjmis- 
ji«iy General, Caifepore ... . t.. 

. \ Y. '• 

JB- J. Esq., StafiokMaste, B. I. Railway, FJVvran 
,;S^kg, .W. 0. S., (%^ore 

kM viart ** * 
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181 

185 
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IStl' 




18( 

.18i 


f 






